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c¸WZf°[aE9ìT_XfqP]óWZY ? {Uyr65@F3GÀ{ yr65]&avPTsij@aZc0e_X£ZsiTH.z¤I032üJ4@WZ_PvLKxagsmsiTY\j^smTl+.z¤I0323MN46*bqXhmfqf
WZjH[
cÂ¢P[^¢XY^TlZWdY^héWd_XfTçWZj!W V¬aZsmn_Xag]&héWZsZaZctVtWZjH[j A`¢tWZY^TvðY^T°[¢XY\_Xj§gh&;ÒT-;m§POQ"RSTVUXW SVY[Z .&\]4X^ RS ;#|_PTMWZsÆ[TY\_tWd[^hmlgT
hijb[asiaa3?ócÂagYbldWZY^hiWJ9XsmTj§FaZ[^qXTYb[qXWZ_jA`¢tWdY^TvY\T[^¢XY^_Xj§¬[^qtWd[/Y^TsiWd[TÀ[a&cÂ¢P[¢PY^TlZagséW½[hismhm[onJ;MSUhi_P£T°[






lgaZséWd[^hisihÆ[on fag]&VX¢P[TvcÂY\ag] hi_ü[Y^W)7ovXWZhisÆn Y\T[¢PY^_Xj!jWZ]&VXsiTvªW½[RlZTYHnj\qXagYH[hm_`[^TYHlZWdsijj^¢Xfq+Wdjgf]hm_`¢P[Tj
.¸{/_XvXTY^j^T_óWd_XvhKxagsmsiTY\j^smTle.H¤I0J032N44; U GÀhÆlgT_6[^qXTMldWZY^hmT[onaZcFlgagsiWd[hmsihÆ[on]avXTsij§dhm[j^TT]j_XWd[¢XY^WZs[^a








PWZ_ü[W)7HrxsiWZYW WZ_XvonWZs?½WZ_Xa³lp.×Z g gZWP§q9r4ò[^aVXY\a¦lhmvXT WZ_XjX*xTY^j [^a[qXTj^TsA`¢XTj\[hmag_Xj	; DwzSb{




WJ9Xj\agsi¢[TvtWZhisÆn Y^T°[¢XY\_Xj§Y^TWZsih`Tv vtWZhmsmn lZagséWd[^hismhm[ong§/Y^TWZsih`Tv vtWZhmsmnÿVìaI*xTYv.¸j\¢X] aZc+hi_ü[Y^W)7ovXWZhisÆn
WJ9Xj\agsi¢[T Y^T[^¢XY^_Pj§W ]&T



































Tfag_Xvº§ç]&hDTvòvXWd[WY\T£gY\Tj^j\hiag_Pj+WZsisma* ¢Pj6[a vXhiY\Tf°[smnVXY\a)\Tf°[+cÂ¢P[¢XY\T4Y^TWZsih`TvölgagsiWd[hmsihm[on aZ_`[^a




9ìT_XT = [jªcÂY\ag]2vXhiY\Tf°[smn ¢Pj^hi_P£)qXhm£gqt7ÌcÂY\TA`¢XT_XfnövtWd[WDhi_lgagsiWd[hmsihÆ[on)cÂagY\Tf
Wdj\[hm_X£m; qXY\ag¢X£gqXaZ¢P[6[qPT
VtWZVìTY§@*çTfag_Xj\hivXTYDWcÂagY\Thm£g_ TDfqtWZ_X£ZT.¸:4óvtW½[WZj\T[>¢Xj^TvKhm_ Wò_`¢X]z9ìTY aZcY^TfT_`[DVtWZVìTY\j












WZsmh$`TvðV¬aI*çTY]&avPTsij	;g5@a*çTlZTY§[^qXTY\TbWZY^T9ìT_XT = [jcÂY\ag] ¢Pj^hi_P£qPhi£gqt7×cÂY^T	A¢PT_Xf°n6vtWd[W
*bqXT_[qPT/VXY\TvXhmf[^hiag_+]&avXTsXhij0j\V¬Tfh = Tv_*bhÆ[q+[aacÂT	* siWZ£gjB.H¤[^azfvtW
nj(4;wÌ[]6¢Pj\[]9¬T@_XaZ[^Tv+[qtW½[




[aDj\[^¢XvPng§hm_W)¢P_Xh = Tv cÂYWd]T*xagY ?F§![qPTcÂagY\Tf
Wdj\[hm_X£VìTYHcÂagY^]WZ_XfTaZcW)séWZY\£gT+fsiWZj^jaZclgagsiWd[hmsihÆ[on
]&avXTsijP*bqXhifqªhi_ülgagsÆlgTd6.Âh#4vtWd[W@jWZ]&VXsmTv6W½[#vXhkºTY^T_ü[!cÂY^TA`¢XT_XfhmTj	.Âhih4ldWZY\hiag¢Pj!VtWdj\[#vXWd[WB*bhm_XvXaI*
siT_X£Z[^qXjxWZ_Xv.¸hmhih#4vXhkºTY^T_ü[+Y\T£gY\Tj^j\agY^j	;qXT j^VìTfh = fWd[hmag_òaZc@[qXT4Y\T£gY\Tj\j^hiaZ_Xjðfag]y9Xhi_XT4Y\TfT_ü[
vXT°lgTsmagVX]&T_ü[jY\T£üWdY^vXhm_X£6TjH[hm]óWd[^hiag_&aZclZagséWd[^hismhm[on+WZ_Pv Wª_XaZ[j\aðY^TfT_ü[bsmhm[TYWd[^¢XY^T@ag_;vPhij\[^Y^h9X¢P[Tv
séWd£&]&avXTsmj;q !a&j^¢P]]WZY^h`TU[^qXTY\Tj\¢Xsm[^j/aZcR[qPTVtWdV¬TY§*xT = _Xv>[qtW½[@[^qXT]agjH[bhi]&V¬aZY\[Wd_`[b£gWZhi_Xj
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µHµ/µ°Þ Ó½ÞXÁR»½Õ¼Ý





















.×Deç/4ÀaZcMe_X£gsiT<.¼Z g ü34UWd_Xv = _Xv hm]VXY\a³lgT]&T_ü[^jhm_cÂagY^Tf
WZjH[hi_P£>lZagséWd[^hismhm[on cÂY^ag].[qXT\aghi_ü[À¢Xj\T






WZ_XvTDPWZ]&hi_PT6lZWdY^hiaZ¢XjvtWZhmsmnY\T£gY\Tj\j^agY\j;&qXTj\Tfag_Xv j\Tf°[hiaZ_öhmjvXTlZaZ[Tv [aDDwzSb{ Y^T£ZY^Tj\j^hmag_
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Ra = D_PaZ[Wd[^hiag_º§ºsiT°[UvtWdhismn Y\T[^¢XY^_Xj9ìT6vXT_XaZ[^Tv9ün^ S SU@ si_".& S 4j si_a.' SU 4¬qXY\ag¢X£gqPag¢P[[qPT
VtWZVìTY[qXT)[^hi]&T)hm_XvXTD¡ h*bhisms/Y\TcÂTY[aòvtWZhmsmn j^WZ]VPsihi_P£m; wÌcÀ[qXT)vtWd[Wöhij;j^WZ]VPsiTv Wd[ W qXhm£gqXTY
cÂY^T	A`¢XT_Xf°ng§FjW
n4]c7Ì[^hi]&Tjçhi_ WðvtW
ng§P[^qXT_*çT:*bhmsis¬vXT_Xad[TU[qPTY\T[^¢XY^_ a³lgTYb[^qXhijhm_ü[TYHldWZsWZj^ S SU&¢£
 si_a.' S 4¤ si_".& SU&¢£ 4#tagY6hm_Xj\[WZ_XfTd§hi_aZ¢XY6j\[^¢XvPnZ§çY\T[¢PY^_Xj+WZY\T;jWd]VXsmTvT°lgTY\n = lZT4]hm_`¢P[Tj
cÂY^aZ]8W>fag_ü[hm_¢Pag¢Xj^sÆn[Y^WZvXhm_X£D-¥DqPag¢XY = _tWZ_PfhéWds]óWZY ?ZT°[E.#*bqXhifqöqtWZjJ232 = lZT7Ì]hm_¢[T&hi_ü[TY\ldWZsij
*bhm[^qXhi_;W[Y^WZvXhi_P£6vtW
n4°§tWZ_PvE*xT*bhmsisr*bY^hm[^T@^ S SU&¢ R¦¦  si_a.' S 4a si_P.' SU&¢ R¦¦ 4§t*bqXhmfq>fagY^Y\Tj\V¬ag_PvXj[að[^qXTÀséWZjH[Bf7o]&hi_`¢P[^TUY^T°[¢XY\_DaZc!vtW
nH ÿ¤3
qXT@a39d\Tf[hÆlgT@aZc¬hi_ü[TY^TjH[hij0VXY^TvXhif°[hm_X£[qXTbhi_PfY^T]T_ü[j0hi_ð[qPTBA`¢tWZvPYWd[^hifMldWZY^hiWd[hmag_ðaZcì[qXTbY\T[¢PY^_




lgaZséWd[^hisihÆ[ong§RcÂY^ag]ag_XTE*çTT	?[.&ª  f34[aaZ_XT4]aZ_`[^q«.&ª  Z N4qPagY^h`ag_";qXhmj6hij6[^qXTóldWZY^hiWZ_XfT
[qXWd[6]Wd[^[^TY\jcÂagYagVP[^hiag_öVXY^hmfhi_P£WZ_Xv V¬agYH[^cÂagsmhia>]óWd_tWZ£gT]T_`[;)taf¢Xj\hi_X£Dag_VXY\TvXhmf[^hi_X£)cÂ¢[¢XY\T
hi_PfY^T]T_ü[jÀaZcA¢XWZvXYW½[hif6ldWZY\héWd[^hiag_WZsisma*bj ¢Xj[a ]óW-?ZT+ag¢XYÀWZ_XWZsmnj^hmjUvXhmY^Tf°[sÆnfaZ]VtWdYWJ9XsmTy*bhm[^q










·]¸ · ¹ JUO»º ¼N½¾ B¿ªOGEÀ GtEzç
{-vtWZhmsmn;DwzS@{U4lZagséW½[hismhm[on&]&avXTshijbWðY\T£gY\Tj^j\hiag_>]&avXTs×
´¨ ± ©b£µ²ST©P S Á"©LÂÄÃÅ©
ÆÇÈÉÊ
Æ ¯mË8Ì ©
.ÍV§Î346´Ï ± £µ²S Æ  S Æ U ÂÐ-©bS .z¤3;m¤I4




















Wdj^Tò[qXT°n WZY\TòvXT_PaZ[Tvç9ün-W j\¢XVìTY^j\fY\hiVP[Ä.¸]e4;è5/aI*çTlZTY§ð[^qXTòTDVXsiWZ_tWd[^agY\n lZWdY^héW-9XsiTj)_XTTv
_XaZ[z9¬T;aJ9Xj^TY\lgTv Wd[ðvtWZhmsmncÂY\TA`¢XT_Pfn3; DagY\T;j^VìTfh = fWZsisÆng§#hm_ [qPT;_XTD[+j\Tf[^hiag_º§#[qXT;Y\hi£gqü[X7oqtWZ_Pv
j^hmvXTldWZY^hiWJ9XsmTjWZY\T ]TWZj^¢XY\Tv Wd[Wÿhi_ü[^YW)7ÌvtWZhisÆnx.¸jW
nçfI7o]&hi_`¢P[T14>cÂY^T	A`¢XT_Xf°n3; wo_ £gT_XTYWZs¼§ª[qPT
















WZjblgagsiWd[hmsihÆ[ong§t*bqPTY^TvXhijH[WZ_ü[/j^qXaf(?`j hm_>[^qXT ´Ï ± £µ²S Æ  S Æ U WZY\Tsmh$?ZTsmn[aóqXW³lZT6WZ_Dhi]&VtWZf°[bag_)f¢XY^Y\T_ü[













.ÍVÎ34WZY\Tò_XagY^]WZsmh$`TvK[a WZvPv ¢PV [^a aZ_XTZ§y*bqPhifq WZsisma*bj)¢Xj[a TjH[hi]Wd[^TòW








j^¢Pfqój^VìTfh = fWd[hmag_c9tWZj\Tv&ag_ð[qXTuKxT°[WUcÂ¢X_Xf°[hmag_§3*bqXhmfqqtWdjag_Xsmn[*xaVtWZY^WZ]&T[TY^j§üagYÎ  ° Î U (Î R ³ 
Ì ©
.&ÍV(Î34  ù . ÆÆ ÇtÈÉ §(Î U Î R 4¬ Æ ÇÈÉ®¯ U ù . ®Æ ÇÈÉ §(Î U (Î R 4
.z¤3;ÜJ4
*bqXTY^TZ ù .'ú§(û§ Ì






4  ÿ .'ûd4 ÿ . Ì
4 ý ÿ .'û Â Ì
4XVìTfh = fWd[hmag_/.H¤3;Ð34g*MWZjçhi_ü[Y\avP¢XfTvóhi_eGq`nj\TsijçT[MWZs;Å.¼Z g ü-940Wd_Xv
qtWZj/j^T°lgTY^WZshm]VìagYH[WZ_ü[@fqtWZY^WZf[^TY^hmj\[^hifj	;@p WZ]&TsÆng§.H¤4bhm[@VXY\a¦lhmvXTj/V¬agj\hm[^hmlgTfaT	i&fhiT_ü[^j§V*bqPhifqhmj




ag_XTVXWZYWZ]&T[^TY4hmj;siT°c[;[a vXT°[TY\]hm_XT[qPTj^qtWZVìTZ§ WZ_Xvw.¼¡34_*bhm[q«Î UE Î R  ¤aZ_XT qtWZj4TA`¢tWds*çThi£Zq`[^j§g*bqXhmfqfaZY^Y^Tj^Vìag_XvXj6[^aW)Y\agsismhi_X£ Tj\[hm]óW½[agYaZcM[^qXTólgaZséWd[^hisihÆ[on3;Kp@TlZTY\[^qXTsmTj\j§çDwzSb{














cÂaf¢Xj;aZ¢XY4Wd[\[T_ü[^hiag_ aZ_XTj^VìTfh = fWd[hmag_§89¬TWZY^hm_X£ hm_ÿ]hm_Xv [^qtWd[4aZ¢XY = _XvPhi_X£gj;WZY^TY\a39X¢XjH[E*bhm[^q
Y^Tj^VìTf°[&[^aWZsm[^TY^_XWd[hÆlgT;j\V¬Tfh = f
Wd[^hiag_Xjðj\¢Xfq Wdj6cÂagY6TDPWZ]&VXsmT;[qXT eµDV¬aZ_XT_ü[hiWZs{ sm]aZ_séWZ£;CöT
Y^T°cÂTY[a_Gqünj\Tsmj/T°[@WZs;P.¼Z g üdWP§ 94cÂagYbWZsÆ[TY\_tWd[^hmlgT*çThm£gqü[@j^VìTfh = f
W½[hiaZ_Xj@WZ_Xv4cÂ¢XY\[^qXTYbvXT°[WZhmsij	;
Rahisism¢Xj\[^YWd[^T[^qXTMhmj^j^¢PTaZcFVtWZY^WZ]T°[TY#VXY^aZsihmcÂTYWd[^hiag_º§½fag_Xj\hivXTYhi£Z¢XY^T/¤3;wÌ[vPhij^VPséW
nj[qXTTj\[^hi]Wd[Tv "!$#%&(' VtWZY^WZ]&T[TY^j#adcFTA`¢tWd[^hiag_.z¤3;Æ¤4RcÂagY!séWZ£gj!¢XV6[aª¤³  vtW
nj;qXT = £g¢XY^Txfag_ü[Wdhi_Xj#Y\Tj\¢Xsm[^j












wo_D[^qXTð>wzS@{U lgaZséWd[^hisihÆ[on;]&avPTs].H¤J;m¤4®§ ´Ï ± £µ²S Æ  S Æ U fWZ_9ìTªWd_`n ldWZY\héWJ9XsmTU[qtW½[ qtWdj@[^qXTªW-9Xhismhm[onó[^a
cÂagY\Tf
Wdj\[ ´¨ ± ©P£g²ST©b S ;RaVX¢P[6hm[vXhk¬TY\T_ü[sÆng§0DwzSb{ölZagséW½[hismhm[onY\T£gY\Tj\j^hiaZ_Xj6f
Wd_òhi_ülgagsÆlgT ´Ï ± £µ²S Æ  S Æ U
aZ[^qXTYª[^qtWZ_òVtWdj\[ðj A¢XWZY^Tv Y\T[^¢XY^_XjðaZY6VtWZjH[ðY^TWZsih`TvölgagsiWd[hmsihm[onZ§b*bqPhifq WZY^T[qXT;¢Pj^¢tWZsçY^T£gY^Tj^j^aZY^j
faZ_Xj^hmvXTY\Tv;hm_&[^qXTUWZ¢[agY\T£gY\Tj^j\hmlZT faZ_XvXhm[^hiag_XWZsXlgagsiWd[hmsihÆ[onªsmhm[TYWd[^¢XY^T-;qXTUDwzSb{óWZVPVXY^aüWdfqóVX¢P[^j






WdsismnWZ¢P[^agY^T£gY^Tj^j^hÆlgT+hi_ _tW½[¢XY\TJ;ðqXTDwzSb{ j^T[^¢XVöWZsisma*bj ¢Xj
[aªfag]&VtWZY\T/[qPT/cÂagY\Tf
Wdj\[hm_X£ðWJ9PhisihÆ[onðaZcvXhkºTY^T_`[ ´Ï ± £µ²S Æ  S Æ U ,ÉjWZ_Xv[a6fqXaagj\T [qXT ]avXTsr*bhm[^qó[qPT
M
9ìTj\[bcÂagY\TfWZj\[^hi_X£&WJ9XhmsihÆ[on3;wo_ [qPTfag_ü[TD[/aZcRlgagsiWd[hmsihÆ[onl*çTfag_Xj\hivXTY[qXTcÂagsmsiaI*bhi_X£ªY^T£ZY^Tj\j^agY\j
´¨ ± ©P£g²ST©b S  Á-,© ÂÄÃ.,© Æ ÇÈÉÊ Æ ¯mË Ì ,© .ÍÅ§(Î34 ´¨ ± £g²S Æ  S Æ U ÂÐ/,©bS .z¤3;Ð¡34
´¨ ± ©P£g²ST©b S  Á-0© ÂÄÃ.0© Æ ÇÈÉÊ Æ ¯mË Ì 0© .ÍÅ§(Î34	.'^ S Æ  S Æ U 4 R ÂvÐ/0©PS .z¤3; ¥N4
´¨ ± ©P£g²ST©b S  Á ô © ÂÄÃ ô©
Æ ÇÈÉÊ
Æ ¯mË Ì
ô © .ÍÅ§(Î3421 ^ S Æ  S Æ U 1 ÂvÐ ô©PS .z¤3; fJ4
´¨ ± ©P£g²ST©b S  Á3 © ÂÄÃ43 © Æ ÇÈÉÊ Æ ¯mË Ì 3 © .ÍÅ§(Î34 °6587 :9<; ³ S Æ  S Æ U"ÂvÐ=3 ©PS .z¤3; M34
´¨ ± ©P£g²ST©b S  Á8> © ÂÄÃ?> © Æ ÇÈÉÊ Æ ¯mË8Ì @ © .ÍÅ§(Î34 ´ ± £g²S Æ  S Æ U ÂÐA> ©PS .z¤3;Ü¥J4
wo_ TA`¢tWd[^hiag_+.z¤3;Ò¡N4°§VtWZj\[ ´¨ ± £g²S SU WZY^TU¢Pj^Tv [aðVPY^TvPhif[ ´¨ ± ©b£µ²ST©b S XegDPWZ]&VXsmTjMaZcRj\¢XfqD]&avXTsmjxhi_ülZagsmlhi_P£ "!$#%&(' Vìagsmn_XaZ]hiWZsVtWZY^WZ]&T[TY^j/qtW
lgTz9ìTT_ WZvPlgaf
W½[Tv/9`nD{ _PvXTY\j^T_ T°[WZs&;b.×Z g ¤g§d g ü§
Z g Z¡N4UWZ_XvWZY\T&vPhij^f¢Xj^j\TvòW½[ÀsiT_P£Z[q9ìTsiaI*:;VìTfh = fWd[hmag_¡.H¤3;q¥ä4 hijÀW VXY\a)\Tf°[hiaZ_adc ´¨ ± ©P£g²ST©b S aZ_`[^a
séWd£g£gTvvtWZhmsmn Y\T[¢PY^_XjªWZ_XvfagY^Y\Tj^Vìag_XvPj[aD[qXT{Uyr65@F3GÀ{ yr65 fséWZj\jadc]avXTsije.¸¢X_XvPTYªj\ag]&T
VtWZY^WZ]&T[TYY^Tj\[Y\hif°[hiaZ_Xj(4;
ejA`¢tWd[hmag_Xj.H¤3; f34+WZ_Xvs.z¤3; MN4+hm_ülgagsÆlgT)VPY^a)\Tf[hm_X£ ´¨ ± £g²ST©b S ag_ü[^a VtWZjH[;vtWdhismnòWJ9Xj^aZsi¢P[^TDY\T[¢PY^_Xj4Wd_Xv
vtWZhmsmnDYWZ_P£gTj§RY\Tj\V¬Tf[hÆlgTsmng§a*bqXhmfq WdY^T6[*ça)WZsÆ[TY^_tWd[^hmlZTð]TWZj^¢XY\TjÀaZclgagsiWd[hmsihÆ[on3;qXTY\TcÂagY\T+[^qXTn






















Wd[\[T_ü[^hiag_öY^TfT_ü[sÆng§#j\TT;hm_ VtWdY\[hmf¢XsiWZY:KMWZY\_XvXagYXkÅ7op/hmTsij\T_ WZ_Xv qPTVXqtWdY^v[.¼Z g üdf14Wd_Xv­CöaTY^_XTY
.×d g ü34;y@Tf
WZsms¬[^qtWd[ ´¨ ± £µ²S STVU hmjMvXT = _XTvDWZjM[^qXTj^¢X] aZcb¶.hm_ü[YW7ovtWZhmsmn+j A¢XWZY^TvDY\T[¢PY^_Xj	;wo_Pj\[TWZv aZc
[W-?hm_X£4jA`¢tWdY^Tv Y\T[¢PY^_Xj§Rj^W
nTlZTYHn = lgTð]&hi_`¢P[^Tj§PKxWZY^_XvPagY kr7zp@hiTsmj^T_WZ_XvöqXTVXqtWZY\v j^¢X£g£ZTj\[[^a
faZ_Xj^hmvXTY0[qXT@j^¢P] aZcqXhm£gqt7×cÂY^TA`¢XT_XfnWJ9Pj^agsm¢P[TbY^T°[¢XY\_Xj§j^af
WZsmsiTv&Y\T
WZsmh$`Tv&V¬aI*çTY0lZWdY^héW½[hiaZ_ ´ ± £g²STVU S
hijvPT = _XTvWZj>¬ £®¯ U 1 ^ S ± ® U&²¢£] S ± ®  R ²¢£ 1 y@T£gY^Tj^j^hmag_Ä.H¤3;Ð¥34 VXY\a)\Tf°[jVtWZj\[vtWdhismnDY^TWZsih`TvVìaI*xTYag_4cÂ¢P[^¢XY^TÀY^TWZsih`Tv lZagséW½[hismhm[onJ;






















T[ WZs&;P.×Z Z P¤4;0qXT = _tWdsRj^WZ]&VXsiThm_Xfsm¢XvXTj ¥Z Nf§Ð ü)¥ = lgT7Ì]hm_`¢P[TÀY^T°[¢XY\_Xj@Y^T	ÑXTf[^hi_X£;§q¥3¥N26[Y^WZvXhi_P£
vtW






jA`¢tWdY^Tv Y\T[¢PY^_Xj§vXWZhisÆn W-9Xj^agsm¢P[TY^T°[¢XY\_Xj§0vtWZhmsmnYWd_X£gTjH.¸qXhm£gqY^T°[¢XY\_ ]hm_¢PjªsiaI* Y\T[¢PY^_r4®§çWd_Xv
Y^TWZsih`Tv>VìaI*xTY;I
qXTUT]VPhiY^hmf
WZstY\Tj\¢Xsm[^jçcÂY^aZ] Y\T£gY\Tj\j^hiaZ_Xj:.H¤J;Ð¡N47.z¤3;Ü¥J40WdY^T Y\TVìagY\[^Tv4hm_ó!WJ9XsiT¤3;qXT Tj\[^hi]Wd[hmag_+aZc
DwzSb{ Y^T£ZY^Tj\j^hmag_ö]&avXTsmjUhijÀvXhmj^f¢Pj^j^TvWd[smT_X£Z[^q hi_GÀqünj^TsijT[WZs&;.×Z Z ü-9r4;&wo_£gT_XTY^WZs×§[qPT
TY\Y^agY\j4aZc6DwzS@{U Y^T£ZY^Tj\j^hmag_ ]óW










hi_ [^qXT f¢XY\Y^T_ü[öWZVXVPsihifWd[hmag_ WZsmsªY\T£gY\Tj^j\hiag_Pjöhm_`lZagsmlZTò_Xag_t7Ìa³lgTY\séWZVPVXhi_X£ VXY\TvXhmf[^hiag_ j^WZ]VPsiTj[^a
W
lgaghmv WZ¢P[^afagY^Y\TséW½[hiaZ_hi_ [qXTÿY\Tj^hmvX¢tWZsmjvX¢XT [^a a³lgTY^séWdVXVXhi_P£ VXY^TvXhif°[hiaZ_qXagY\h$`aZ_Xj; 5/T_XfTd§
qXag]&agj\fTvXWZj\[^hifhÆ[on hmj WÿldWZsmhiv-WZj\j^¢X]&VP[^hiag_ cÂagY)[^qXT TY\Y^agY\j§+WZvXvPhi_X£ÿ[qPT Wdj^j^¢P]VP[^hiag_ [^qtWd[ [qPT
TY\Y^agY\jWZY\TGÀWZ¢Xj\j^hiWZ_ø*çag¢Xsiv Y^Tj^¢XsÆ[hi_ _Xag_Psihi_PT
WZY siTWZj\[)jA`¢tWZY\Tjv.¸p Rm4H9¬Thi_X£ WZj\n]&VP[ad[hifWZsisÆn
agVP[^hi]WZs; ¢XfqÿWZY\£g¢X]&T_ü[j&]óW-?ZT TjH[hi]Wd[^hiag_ YW½[qXTY&jH[Y^WZhi£gqü[\cÂagY *xWZY^v [ahi]&VXsiT]T_ü[+WZ_Xv WZsij\a
]WJ?ZTðqünV¬ad[qXTj^hijÀ[Tj\[^hi_X£ Y^TséWd[^hmlZTsmnDj^hm]VPsiTJ;ªhm_XfTc*çT&fag]&VtWZY^Tð]WZ_ün]&avXTsmjUTjH[hi]Wd[^Tv*bhm[^q





[aWVX¢XY\T ]TWZj^¢XY\T aZc jH[Wd[^hijH[hifWZs = [1;òwÌ[&hij6fag]&]ag_º§qPa*çTlZTY§x[a ¢Xj\T>[^qXT>WZv)\¢XjH[TvPN R WZj+W
]&avXTs¬fag]&VtWZY^hmj^ag_nüWZY\vXj\[^hif(?F§XTDPWZ]&VXsmTjMhm_Xfsm¢XvXT {/_XvXTY^j^T_)Wd_XvKxagsmsiTY\j^smTl<.H¤103032N4®§{/_XvXTY\j^T_DT°[
WZs&;a.×d g P¤³WP§q9§Fd g g¡N4®§X{ _XvPY^TaZ¢)WZ_PvGqünj\Tsmjy.¼Z g ü)9r4°§tWd]ag_P£ð]óWZ_ün4ad[qXTY^j;





WZ_Xv ]ag_ü[^qXsmn vtW½[W)j^WZ]VPsihi_P£Dj\fqXT]&Tjz*bhÆ[q_XaZ_t7oa³lgTY^siWZVXVXhm_X£ ´¨ ± ©P£g²ST©b S §cÂagYyª  f>vtW
njH.H¤RQÍm4°§ª  ¤³ ­.×/QÍ  4°§¤f­.¸¡$QÍ  4ÀWZ_XvòZ .|¥QÍ  4UvtW
nj6Y^Tj^VìTf°[hmlZTsÆn3;)qPT4DwzSb{ Y\T£gY\Tj^j\hiag_Pj6WZY\T




!WJ9XsiT¤UVXY\Tj^T_ü[j[qXTUWZv)\¢XjH[TvSN R cÂY\ag] [qXTDwzS@{UlgagsiWd[hmsihÆ[onð]avXTsij*bhÆ[qóldWZY\hiag¢PjçY\T£gY\Tj^j\agY^j	;
wo_ [^qXT = Y\j\[6VXWZ_XTs¼§*çT;¢Xj\T4WD[Y\¢X_XfWd[hmag_ aZc8fZ )séWd£gjhm_ö[^qXTóTj\[hm]óW½[hiaZ_§!aZYzÍ £ôõ  fd ;C qPT_*çT¢Pj^TY^T
Wdsih$`TvÿvtWdhismn ldWZY^hiWZ_XfTj>WZj4Y^T£gY^Tj^j\agY^j­.¸T	A¢XWd[hmag_w.H¤3;Ò¡N44®§/[^qXT N R Y^WZ_X£gTj cÂY\ag]  tÐ¡P¤Z¤
[aö q¥ü Nf WZfY\agj^j+[qPT>cÂagY\TfWZj\[^hi_X£qXagY\h$`aZ_Xj; qPhij&V¬TY\cÂagY\]óWZ_PfT hij+]WZY?dTvXsÆnv9¬T°[^[TYð[qtWZ_ [qtW½[







£gaavcÂagY\TfWZj\[^TY^jaZcxcÂ¢[¢XY\T+lZagséW½[hismhm[onJ;ðqXTUN R jÀcÂY^aZ]Y^T£gY^Tj^j^hmag_.z¤3; f34WZY^Th9ìT[*çTT_ ;Üd¡ü¥>Wd_Xv
 ;Ò¡J¥N2; tagYWZsms#cÂagY^Tf
WZjH[hi_P£)qXagY\h$`ag_Xj§R[qXT°nöWZY^Tj^hi£Z_Xh = fWZ_ü[sÆnqXhi£ZqXTYÀ[qtWd_ö[qPagj^Ta39P[Wdhi_XTv*bhm[^q
.'^ S Æ  S Æ U 4 R Wd_XvDhm_ j^ag]&Tf




WZjH[jl*bhm[q °6587 V9<; ³ S Æ  S Æ U VXY^avX¢XfTDN R jhi_ [qXTDYWZ_P£gTDadcÀ ;Ò¡g¡P¤DWZ_Xvÿ ;q¥X¤1¥; qXTn WZY\T
0
j^hm£g_Xh = f
WZ_ü[^smn qXhi£gqPTY;[qXWZ_ÿ[qXT£gaavX_XTj\j aZc = [ a39P[Wdhi_XTv cÂY^ag] ´¨ ± £g²S Æ  S Æ U §c.|^ S Æ  S Æ U 4 R §UWd_Xv1 ^ S Æ  S Æ U 1Wd[WZ_ün qXagY\h$`aZ_"; qXTDj^¢XVìTY\hiagY+VìTYHcÂagY^]WZ_XfT>adcYWZ_P£gTj&qtWZjl9¬TT_ _PaZ[Tv§Mj^TT)T-;Ò£m;GÀWZsisiWZ_ü[/T°[ÀWZs&;g.z¤I03030N4®§ºWd_Xvag_XTðWdvPldWZ_ü[WZ£gTªaZc0¢Xj^hm_X£ °587 P9W; ³ S Æ  S Æ U hmj [qtW½[Uhm[UWZY^£Z¢tWJ9XsÆn vXaTj
_XaZ[>hm_`lZagsmlZTWZ_ünÿ]TWZj^¢PY^T]&T_ü[>TY\Y^agY hmj^j^¢PTj.¸j\TTTJ;É£m;{ smh$`















qXT séWdj\[;ldWZY\héWJ9XsmTZ§M[^qXTY^TWZsih`TvÿVìaI*xTY agY ´ ± £µ²S Æ  S Æ U §@hijó[^qXT]aZj\[ Y^T]óWdY?½WJ9XsmTDcÂagY\Tf
Wdj\[TY4aZc
lgaZséWd[^hisihÆ[on3;0{M[bldWZY^hmag¢XjbqXagY\h$`aZ_Xj§t[qPTXN R j@a39P[WZhi_PTv cÂY^ag] [^qXTY\T
WZsmh$`Tv V¬aI*çTY WZY^T:9ìT[*çTT_  t;Ð¡30¤


















hm£g¢XY^Tj>WZ_Pv ¡ j^qXaI*[^qXT&VXY^a = siTjÀaZcç[qXT+Tj\[hm]óW½[Tv DwzSb{ Y^T£ZY^Tj\j^hmag_+*çThm£gqü[jÀcÂagY[qXT>¤RQÍ
WZ_Xv_¥QÍ  qXagY\h$`ag_Xj§Y^Tj^VìTf°[hmlZTsÆn3;0tY^ag] [qXTbcÂagY^]&TYhÆ[çWZVXVìT
WZY\j[^qtWd[0[qXT8*çThi£Zq`[^hi_X£j^fqPT]&T VX¢P[^j
WZsm]agjH[ðWZsmsçadc/hÆ[jy*çThm£gqü[+ag_[qPT = Y^jH[&¡g )[a+fZ vXW³nj	;qXhijðTDVXséWZhm_Xjy*bqün[^qXTY\T WZY^T;_Pa£gWZhi_Xj
]WZvXTh*bhm[qhi_PfY^TWZj^hm_X£ [qXTséWZ£ siT_X£Z[^q­9ìTngaZ_Xv fZ  vtW
nj.¸wÌ[j^qXaZ¢Xsiv+9¬T_XaZ[^Tvö[^qtWd[[qXTh*çThi£Zq`[^j
WZVXVìT
































ag_XTUcÂaZY¤¥QÍ  PqXTVtWdYWZ]&T[^TYÎ R WZsmj^a6hm_XfY\T
WZj\Tj6*bhm[^q;[qXTqPagY^h`ag_§f
WZ¢Pj^hi_P£+W6j^qtWZY\V¬TYvXTfsihm_Xhi_X£VtWd[\[TY^_+.¸fag]&VtWZY^T/hm£g¢XY^TjªWd_Xv4¡N4;qXTUVtWZY^WZ]&T[TY6Î R hmjMWZsmj^aªj\hi£g_Ph = fWZ_ü[smn+vPhk¬TY^T_ü[McÂY^ag] ag_PT.¸T	A`¢tWZs*çThm£gqü[jWZY^T8Î Ug Î R  ¤4;DaZY^Ta³lZTY§WZsÆ[qXag¢P£gq6[qXT6*çThm£gqü[j#cÂagYDwzS@{U+]&avXTsmjhi_ülZagsmlhi_P£vtWZhmsmn4siWZ£gj@aZc ´¨ ± £µ²S SU WZ_Xv ´ ± £g²S SU WZVXVìT
WZY@j^hm]hmséWZY6*çT6_Xad[T[^qtWd[@[qXTTjH[hi]Wd[^Tj adcÎ R cÂagYb[qXTséWd[\[TYWZY\TqPhi£gqXTY§tWd£üWZhi_4hm]VPsmnhi_X£ª]agY\T*xThi£gqü[89ìThm_X£+VX¢P[/Wd[bsiaZ_X£gTYsiWZ£gj	;
Ra>fag_Xfsi¢XvXTd§hm[WZVXVìT
WdY^jU[qXWd[ÀY^TWZsih`Tv VìaI*xTYWd_Xv YWZ_X£ZTWdY^T6[qPTl9ìTjH[vtWZhisÆn>Y^T£ZY^Tj\j^agY\j;&qXTn
ag¢P[^V¬TY\cÂagY\] 9ünðc¸WZY0vtWZhmsmn6j A`¢tWZY^Tv4WZ_XvWJ9Xj\agsi¢[TbY^T°[¢XY\_XjMWZj *çTsms¬WdjVXWZj\[çvtWZhmsmn6Y\T
WZsmh$`TvhA`¢tWZvXY^Wd[hmf
ldWZY^hiWd[hmag_";tY^ag]2hm£g¢XY\Tó§!hÆ[ªWdVXV¬TWZY^jÀ[qXWd[[^qXT_*çThm£gqü[hm_X£Dj\fqXT]&Tjªsiaa3?A`¢Xhm[^Tj\hi]&hisiWZYUWZfY^agj\j
Y^T£gY^Tj^j\agY^j[^qXag¢X£gq [qXTY^T WZY\T j^hm£g_Xh = f
WZ_ü[)vXhk¬TY\T_XfTj WZfY^agj\j)[qXT VtWZYWd]T°[TYDTjH[hi]Wd[^Tj;=qXT
VXY\TvXhmf[hmag_-V¬aI*çTY§&qPa*çTlZTY§;WZVXVìT
WdY^j Y^TWZsisÆn [^a9ìT vXT[^TY^]&hi_PTvç9`n [^qXT/\¢XvXhmfhiaZ¢XjfqXaghmfT aZc
Y^T£gY^Tj^j\agY^j@ag_XfTWð[hm£gqü[sÆnóVtWdYWZ]&T[^TY^h`Tv>VìagsÆn_Pag]hiWZsìhijfqXagj\T_";
¤g¤





´¨ ± ©b£µ²ST©P S  Á ,© ÂÄÃ ,© ÆÇÈÉÊ Æ ¯mË8Ì ,© .&Ím4 ´¨ ± £g²S Æ  S Æ U ÂÐ ,©PS .z¤3; 234
´¨ ± ©b£µ²ST©P S  Á 0© ÂÄÃ 0© Æ ÇÈÉÊ Æ ¯mË8Ì 0© .&ÍV(ÎJ4.'^ S Æ  S Æ U 4 R Â Ð 0©bS .z¤3; 034
wo_ªT	A`¢tWd[hmag_e.H¤3; 2N4°§½VtWZjH[ ´¨ ± £g²S SU WZY\Tç¢Pj^Tv[a/VXY^TvXhif°[ ´¨ ± £g²ST©b S d¢Xfqª]avXTsmjaZcP[^qXTxY\T
WZsmh$`Tv:A`¢tWZvXY^Wd[hmf
ldWZY^hiWd[hmag_§³Wd_tWZsmnd`Tvá9`nU{ _XvXTY^j\T_ªT°[!WZs;3.×Z g ¤g§dZ g g¡N4®§³{ _XvPY^TaZ¢ªWZ_PvzGqünj\Tsmj¤.¼Z g ü)9r4°§)KMWZY\_XvXagYXkÅ7
p/hmTsmj^T_ WZ_PvKqXTVXqXWZY^vw.×d g P¤g§ Z g üdWP§ 9º§UZ Z g¡gWN4®§/Wd_Xv W
nsiagY Wd_XvU¢w.H¤I0J0ü¥34°§baZc[^T_ Y^Tsmn ag_
DTY\[aZ_",Òjz.H¤I0J2g N4MWZY\£g¢X]&T_ü[j[qXWd[UWdY9XhÆ[YWdY^hisÆnWZff¢XYWd[^TTj\[^hi]Wd[Tj@adclgaZséWd[^hisihÆ[onófWZ_/9ìTÀa39P[WZhi_XTv
9ün hm_XfY\T
WZj\hi_X£Zsmn = _XTY;jWd]VXsmhi_X£aZcÀY\T[¢PY^_Xj	; qXTWJ9ìa³lgTVtWdV¬TY^j;j\qXaI*'[^qtWd[[qXT¢Pj^TaZcÀqPhi£gqt7
cÂY^T	A`¢XT_Xf°n vtWd[W;hij9ìT_XT = fhiWZshm_VXY^TvXhif°[hm_X£;lgagsiWd[hmsihÆ[on3;UqXTðvPhk¬TY^T_XfTc9ìT[*çTT_.z¤3; 234 WZ_Xv .z¤3;Ð¡34
hij&[qXT)j^VìTfh = f
W½[hiaZ_ aZc[qPT/*xThi£gqü[^j








ejA`¢tWd[hmag_«.H¤J; 0N4ªhmjðW)lgTY^j\hiag_ aZcb[qXT4]&agjH[z*bhivXTsmnö¢Xj^Tv j\V¬Tfh = f
Wd[^hiag_òadc fag_XvXhÆ[hiaZ_tWZs0lgagsiWd[hmsihm[onZ§

























{ j0W = _XWZsX_XaZ[^TZ§ühÆ[]6¢XjH[9¬T_Xad[Tv+[qXWd[hi_ü[^¢Xhm[^hiag_z9ìTqPhi_Xvð[qPTV¬TY\cÂagY\]óWZ_PfTMaZcg.H¤J; 2N4dc`[qXWd[Y^TWZsih`Tv
lgaZséWd[^hisihÆ[on TjH[hi]Wd[^TvcÂY^aZ].qXhm£gqXTYX7ÌcÂY\TA`¢XT_XfnvXWd[W;VXY\a³lhmvXTj9ìT[\[TYTj\[^hi]Wd[TjUaZc0[qPT6lgagsiWd[hmsihm[onc






.'^ S Æ  S Æ U 4xY\Tj^¢Psm[jbcÂY^aZ] [W-9XsiTð¤3;{ j@WZ_ü[^hifhmVtWd[^Tv§P[^qXTÀqXhi£Zqt7ÌcÂY\TA`¢XT_Pfn<f7Ì]hm_¢[TvtWd[WðVXY^a³lhivXTj
W ]6¢Xfq«9¬T°[^[TY4cÂagY^Tf
WZjH[Dadc ´¨ ± ©P£g²ST©b S W½[)Wd_`n qXagY^h`ag_;feT°[
§:fd  vXW³nj>aZc6VXWZj\[>jA`¢tWdY^Tv Y^T°[¢XY\_Xj
ag¢P[^V¬TY\cÂagY\]2¤ªvtW
n>aZc0Y^TWZsih`Tv>lZagséWd[^hismhm[ong§tj\hi_XfT[^qXTcÂagY\]TY@nhmTsivPj WZv\¢Xj\[^TvgN R ,Éj6¤³ ih qPhi£gqXTY W½[
WZsmsqXagY^h`ag_Pj;4wo_XfY^T
Wdj^hi_P£D[qPTsiWZ£gjÀaZcvtWdhismn)Y^TWZsih`TvlgagsiWd[hmsihÆ[on)j\¢i&fTjªqXaI*xT°lgTY[a)aZ¢P[VìTYHcÂagY^]







j $ !1p 3 ,.U&%#%#%ª k &"mlº<>?4(	 1

















B6¸ · òJUçEzGO on¼`MPCt!-½K0EHQoL  OpCtORNNPCtN
T[ ¢Xj Y\TfaZ_Xj^hmvXTY[^qXT WZY^£g¢P]T_`[)[qtWd[WdY9XhÆ[YWdY^hisÆn WZff¢XYW½[T TjH[hi]Wd[^TjaZc+lgaZséWd[^hisihÆ[on f
WZ_ç9ìT
a39P[WZhi_PTv«9`n hi_XfY^T
Wdj^hi_P£gsmn = _XTY>jWd]VXsmhi_X£òadcªY\T[¢PY^_Xj	; k/_Psih$?dT TA`¢tWd[^hiag_x.H¤3; 2N4®§B*bqXTY^TöcÂ¢[¢XY\T
hi_PfY^T]T_ü[jhm_yA`¢tWZvPYWd[^hif0lZWdY^héW½[hiaZ_WdY^TxVPY^a)\Tf[Tvðag_ü[a W/j^qPagY\[_¢P]z9¬TYaZcXséWZ£gjRaZctvXWZhisÆnA`¢tWZvXY^Wd[hmf
ldWZY^hiWd[hmag_§d*xTTDVXsiaZY^TW&_XT* vXhm]T_Xj^hmag_DVPY^agVìTY[aóDwzSb{ Y^T£ZY^Tj\j^hmag_";Mwo_XjH[TWZvaZc#WZ£g£gY\T£üWd[^hi_X£
hi_ü[^YW)7ÌvtWZhisÆn4jA`¢tWdY^TvY\T[^¢XY^_Xj agYUWJ9Pj^agsm¢P[TY^T[^¢XY^_Pj [a;vXWZhisÆn ]TWZj^¢XY\Tj ´¨ ± £g²S SU WZ_Xv ´ ± £g²S SU *bqün)_Xad[
Y^¢P_ DwzSb{öY\T£gY\Tj^j\hiag_PjªvXhmY^Tf°[sÆn ag_ö[^qXTóqXhm£gqt7×cÂY^TA`¢XT_XfnvtW½[Wiak@j^hi_P£D[qPT_Xad[Wd[^hiag_rqH.&\ U&¢£ 4
cÂagYxWvXhmj\[Y\h$9X¢[TvóséWZ£V¬agsÆn_Xag]&héWZsXhm_E\ U&¢£ *bqPhifq4qtWZj[qXT VXY^agVìTYH[on_\ U&¢£ ^ S SU&¢£[ ^ SU&¢£] S R ¢£ §*çTfag_Xj^hmvXTY[^qXTÀY^T£ZY^Tj\j^hmag_Xj
´¨ ± ©b£s²ST©P S  Á-t© ÂÄÃut © q t© .&\ U&¢£wv 4 ° ^ S SU&¢£ v ³ R ÂÐ/t©bS .¼t;m¤I4´¨ ± ©b£s²ST©P S  Á ô © ÂÄÃ ô© q ô© .&\ U&¢£ v 421 ^ S SU&¢£ v 1 ÂÐ ô©PS .¼t;ÜJ4
*bqXTY^T;[qPT = Y^jH[ðTA`¢tW½[hiaZ_hi_ülgaZsmlgTjðVXY^a\Tf[^hi_X£ ´¨ ± ©b£ s ²ST©b S ag_ü[^aVtWZj\[6jA`¢tWZY\Tv Y^T°[¢XY\_Xj6jWd]VXsmTvòW½[










Y^TWZsih`Tv)Vìa*çTY\jWZj/hi_)T	A`¢tWd[hmag_v.z¤3;Ü¥J4;8C T_XaI* [^¢XY^_D[a[^agVXhmfj/[^qtWd[/Y^TséWd[^T[ahi_PcÂaZY^]Wd[hmag_ j^T[^j
WZ_Xv>Vìagsmn_Xag]&héWdsijhi_4[qXTÀ_XTD[@[*çaój\¢m9Xj\Tf[^hiag_Pj;
B6¸	B ¼`xn®çCyC tEzç @OPN
CöT:*bhmsis¬fag_Xj\hivXTY = Y^jH[/VPY^a)\Tf[hmag_Xjbhi_ülZagsmlhi_P£ðjA`¢tWZY\Tv)Y\T[^¢XY^_Xj§F_tWZ]&Tsmnì





Wd[^hiag_PjxaZc!]TWZj^¢PY^Tv<A`¢tWZvXY^Wd[hmfUlZWdY^héW½[hiaZ_§h&;ÒT-; ´¨ ± £µ²S ®  S ® U §?~  ¤3§11	m*çTa39P[Wdhi_
z{". ´¨ ± ©P£os²ST©b S 1 ´¨ ± £s²S ®  S ® U §	~  N4 Y Á-,© ÂÄÃu, © q © .&\]4 ´¨ ± £os²S SU  .¼t; ¥N4




é ìze.z|{a. ´¨ ± £g²ST©b S 1 ° ^ S S ® ¢£]³ R §\~  N44«éøìze.z|{a. ´¨ ± £g²ST©b S 1 ´¨ ± £µ²S ®  S ® U §	~  N44 .¼t; fJ4
*bqXTY^T:é ìz-j\[WZ_XvXjxcÂaZY[^qXTU>T
WZ_ dA¢XWZY^Tv e0Y\Y^agY	;0| [qXTYxfY^hm[^TY\héWP§üsmh$?ZTN R  *çag¢Xsmv;qtW
lgT/j^hi]&hisiWZY
cÂT
W½[¢XY\Tj;+qXT+Y\TvX¢Xf°[hmag_öadcxhm_PcÂagY^]Wd[^hiag_>cÂY^ag] ° ^ S S ® ¢£ ³ R §	~g ;[^a ° ´¨ ± £µ²S ®  S ® U §\~T  ³ qtWZj[qPT
Y^Tj^¢XsÆ[hm_X£.¸smhi_XTWZY(4VXY\a)\Tf°[hiaZ_ag_XsÆn)hm_D[TY^]&jUaZc0vtWdhismn>siWZ£gj§r*bqXTY^T
WdjÀ[^qXT6smhi_XTWZY/VPY^a)\Tf[hmag_v.¼t;m¤I4















j^T°[jÿhm_`lZagsmlZTv"; p WZ]&TsÆng§hÆc ag_XT fag_Xj^hmvXTY\j [*xa j^WZ]VPsihi_P£ cÂY^T	A`¢XT_XfhiTj«¶ U WZ_Pv ¶ R *bhÆ[q§cÂagYhm_Xj\[WZ_XfTZ§z¶ Ur ¶ R §@[qXT_ [^qXTY\TòhijW DwzSb{ Y\T£gY\Tj^j\hiag_-]&avPTs6Wdj^j^afhiWd[Tvs*bhm[q TWZfqag_XT aZc+[qXTj^WZ]&VXsihm_X£ cÂY\TA`¢XT_PfhiTj; ¢Xfq DwzSb{ Y^T£gY^Tj^j^hmag_Xj§ªhi_ülZagsmlhi_P£ sihm_XT













[aöWZvXvPY^Tj\jó[qPTj^TDhij\j^¢XTjY^Wd[qXTYvPhiY^Tf[^smng§çhi_XjH[TWZv aZcUWZj^j\Tj\j^hi_P£j^TVtWZYW½[TsÆn = Y^jH[[^qXTA¢XWZsihÆ[onòaZc





z|{. ´¨ ± ©P£os²ST©b S 1Y1 ^ S S ® ¢£ v 1 §\~  N4 Y Á ô © Â¡Ã ô© q ô© .&\ U&¢£wv 421 ^ S SU&¢£ v 1 .¼t; M34
WZ_Xv [qPTsmhi_XTWZYMVXY\a)\Tf°[hmag_ ag_ü[a&VtWZj\[bY\T
WZsmh$`Tv>WJ9Xj\agsi¢P[^TV¬aI*çTY@vXT = _XTv)WZj ´ ± £g²S ®  S ® U §XnhiTsivXhm_X£Xz|{. ´¨ ± ©P£ s ²ST©b S 1 ´ ± £ s ²S ®  S ® U §\~  N4 Y Á @ © Â¡Ã @ © q @© .&\]4 ´ ± £ s ²S SU .¼t;Ü¥J4
qXTWZY^£Z¢X]T_ü[jY^T£üWZY\vXhi_X£+hm_PcÂagY^]Wd[^hiag_j^T[^j WdVXVXsmn[að[qPTj^TÀ[*çaóVXY\a)\Tf°[hiaZ_XjbWZj*xTsis&;
B6¸\[ } çQzL/U]C Ez0QzNÿ0U~ ¼?C ¿QHEHGEÌ EHQÌXOCtN
qXTvXWZhisÆnòY^T£gY^Tj^j^hmag_».z¤3; 234+hm_`lZagsmlhm_X£­A`¢tWZvPYWd[^hif lZWdY^héW½[hiaZ_ fWZ_9ìTDlhiT*xTv WZjc¸Wdf[aZY^h$`hi_X£ [qPT
Vìagsmn_Xag]&héWdsqH.&\ U&¢£ 4Àhm_ TA`¢tW½[hiaZ_[.×t;Æ¤4hi_ü[aDj^¢m9PV¬agsÆn_Xag]&héWZsmjÀ[^qtWd[ªWZY^TvXhiY\Tf°[smn hm_ü[TY\VXY^T°[WJ9PsiTJ;
tagY0TDPWZ]&VXsiTd§ühi_+[qXT@sihm_XT
WdYVXY^a)\Tf[^hiag_/.×t;Ò¡N4ag_PT/fag¢Xsiv&faZ_Xj^hmvXTYçWÀc¸Wdf[aZY^h$`Wd[hmag_ðaZc¬[qXTbcÂagsismaI*bhi_X£
[onV¬TdqH.'\ U&¢£ 4 Y q-.&\]4"q 3\ .&\ U&¢£ 4§"*bqXTY\TUq).'\]4ÀhmjÀW>Vìagsmn_XaZ]hiWZshm_siWZ£\ .¸qXT_XfT&hi_ülZagsmlhi_P£vtWZhmsmnj^WZ]&VXsihm_X£ä4WZ_Xvq 3\ .&\ U&¢£ 4hijW/VXY\TvXT°[TY\]hm_XTvªV¬agsÆn_Xag]&héWZsüY\TVXY\Tj^T_ü[hi_P£Y^T
Wdsih$`TvlgagsiWd[hmsihm[onZ§h;ÉTJ;q 3\ .&\ U&¢£ 4 Y ¬ £®¯ U .&\ U&¢£ 4 ® *bqXhifq Y^Tj\¢Xsm[^jhm_ [WJ?`hi_X£ [qPTDj\¢X] aZc6¤ ý ¶ jWd]VXsmTv jA`¢tWZY\TvY^T°[¢XY\_Xj WZ_Xv-qXT_XfT fag]VP¢P[hm_X£¨ ± £µ²S SU  { j_PaZ[Tvç9ìTcÂaZY^TZ§ªWZ_Xv-vXhmj^f¢Pj^j^TvW½[siT_X£Z[q _PaZ[WJ9Psmn9ün { _XvXY\Tag¢WZ_Xv Gqünj^Tsmj[.×d g ü-9r4WZ_Pv KMWZY\_XvXagYXkÅ7op/hmTsij\T_ WZ_Xv qXTVXqXWZY^v .¼Z g P¤Z§ód g üZWP§q9§
Z g Z¡N4°§bY^TWZsih`Tv lgagsiWd[hmsihÆ[hiTj&WZY^TTj\[^hi]Wd[Tj;aZcÀ[qXTLA`¢tWdvXYWd[^hif)ldWZY\héWd[^hiag_ aZcWvXhk¬¢Xj\hiag_ j\¢m9d\Tf[
[a ]&T







aZc[^qXT cÂagsmsiaI*bhi_X£À[onV¬TdoqH.&\ U&¢£ 4 Y q-.'\4 ° qj.'\4q 3\ .&\ U&¢£ 4 ³ §t*bqXTY^Tqg.&\]40Y^TVPY^Tj\T_ü[j/WªY\agsismhi_X£jWd]VXsmT;VXY\TvXT°[TY\]hm_XTv Vìagsmn_XaZ]hiWZsfag]y9Xhi_Xhm_X£vtWdhismnY\T
WZsmh$`TvlgagsiWd[hmsihÆ[hiTj;{/sm[^TY^_XWd[hÆlgTsÆng§ag_PT
faZ¢Xsiv WZsmj^afag_Xj\hivXTYª[qXT4hm_ü[YW7ovtWZhmsmnj\]aaZ[^qXhi_X£)VXY^agVìagj\Tv 9ün{ _PvXY^Tag¢ WZ_Xv¡Gq`nj\Tsij.¼Z g ü)9r4°§














hi_ag_XTUj\hi_X£ZsiT@j\[TV";qXT = Y^j\[MagV¬TYWd[^hiag_hij = sm[^TY\hi_X£VtWZj\[xqXhi£Zqt7ÌcÂY\TA`¢XT_PfnY^T[^¢XY^_Pjj^¢Xfq;[^qtWd[x[^qXTn






WZsm£gT9XY^W6£gT_PTYW½[Tv9ün;[qPTqPhi£gq4cÂY^T	A`¢XT_Xf°n vtWd[W+j\T[;xrxaZ]z9Xhi_Phi_X£ðqXhm£gqt7×cÂY^TA`¢XT_Xfn;vtWd[W = Y\j\[@hi_ü[^a
vtWZhmsmnTjH[hm]óWd[^Tj6T_ü[WZhmsijðWsmagj^j6adc/hm_PcÂagY\]óWd[^hiag_ [qXWd[+f
WZ_P_XaZ[c9ìT4Y^Tfa³lgTY^Tv hi_ [^qXT4j^Tfag_Pv jH[TV;
DagY\Ta³lgTY§X[^qXTUvXTj^hi£Z_4aZcRTD[Y^WZf[^hiag_ = sm[TY^j§Xh;ÉTJ;Æ§Phmjç[qPTUfqXaghmfTaZcPA`¢tWZvPYWd[^hif ldWZY\héWd[^hiag_&TjH[hi]Wd[^agY§
hij9ünN7oVXWZj^j\TvWZ_Pv [^qXTY\TcÂagY\T[qXT*çagY^YHn>WJ9¬aZ¢P[b_Xaghmj\nólZagséW½[hismhm[on&TjH[hm]óWd[^TjbhijbW
lZaghivXTv";
B6¸W¦ BDC ¿EHCFEzG0Q  ONEQoPNGF EoXJ¨§-EpçJ@/UCtO©EUO!UGL ½ X
C hm[^qEfvtW











§½WZj[qPTxWZv\¢Xj\[^TvN R _XaI* hm_XfY\T
WZj\TjcÂY^ag] ;Ðg¥3f/[a ;Ò¡üZ¡ cÂaZY#[qXT¥QÍ  VPY^TvPhif[^hiag_ðqPagY^h`ag_";bC qXT_h*çT@TDPWZ]hm_XTM[qPT
faZ]VtWdY^hij\ag_9¬T°[*xTT_hm_ü[YW7ovtWZhmsmnWJ9Xj\agsi¢[TÀWZ_Xv>jA`¢tWdY^TvDY^T°[¢XY\_Xju*çT_XaZ[TcÂY\ag] !WJ9XsiTáf6[qPTY^TÀhmj
WZ£üWdhi_ðWvXY^WZ]óW½[hifçT	k¬Tf°[0aZcº¢Pj^hi_P£qXhi£gqd7ÌcÂY^T	A`¢XT_Xf°n+WJ9Xj\agsi¢[TMY\T[¢PY^_Xj0YW½[qXTY#[qtWZ_+j A¢XWZY^TvY\T[¢PY^_Xj	;
qXTÀWZv\¢Xj\[^TvªN R ,Éj_XaI*KhmjMWZjqXhm£gq4WZjM ; ¥g¡ü¥faZ]VtWdY^Tv;[^a+ ;Ò¡30P¤ cÂagYxjA`¢tWZY\Tv Y^T°[¢XY\_XjbWZ_Xv WªcÂag¢PY*çTT?qXagY\h$`aZ_";gKxaZsisiTY^j\siTl&Wd_XveCöY^hi£Zq`[@.¼Z g P¤4Y^TV¬aZY\[çY^Tj\¢Xsm[^jx[qXWd[MWdY^T j\¢X£g£gTj\[^hmlgT aZcag¢XY = _XvPhi_X£m;




Wd_XjªaZc ´¨ ± ©b£µ²ST©b S WZ_Xv ´ ± ©b£µ²ST©b S RqXT°n = _Xv[^qtWd[[qXhmjªVXY\afTvX¢XY\T;vXag]&hi_XWd[Tj[qPT
ag_XTjMhi_ülZagsmlhi_P£VtWdj\[j A¢XWZY^Tv4Y^T[^¢XY^_Pj;0qXTÀDwzSb{&Y^T£ZY^Tj\j^hmag_;cÂYWZ]&T	*çagY ?WdsisiaI*bj¢Xj^T/[aªqXWZ_XvXsmT
[qPhijyA`¢XTj\[^hiag_ WZjðWDfqXaghifT;aZc@Y^T£gY^Tj^j\agY^j	;qPT WZ_Xj *çTY6[^a[qXTeA¢PTj\[^hiag_*bqPhifq qXhi£Zq cÂY^T	A¢PT_Xf°n
Y^T°[¢XY\_öj\TY\hiTjÀj\qXag¢Xsmv+9ìT+¢Xj^Tvö[^a>VPY^TvPhif[lZagséW½[hismhm[on>hijUc¸WdhiY^sÆn)fsiTWZY§WJ9Pj^agsm¢P[TðY\T[¢PY^_XjÀj^qPag¢Xsiv+9ìT
VXY\TcÂTY\Y^Tv[aj A¢XWZY^Tv Y\T[^¢XY^_Xj	;p/ad[TZ§qPa*çTlZTY6[^qtWd[ª[^qXT4WZv\¢Xj\[^Tv:N R ,ÉjªaZc:;q¥ü¡ü¥)W½[^[Wdhi_XTv*bhm[^q








aZc@W)j\hi_X£ZsiTóvXW³nöaZc8A`¢tWZvPYWd[^hifldWZY\héWd[^hiag_ WZ_Xvhm_ü[YW7ovtWZhmsmnj A`¢tWZY^Tv Y^T[^¢XY^_Pj;örxag]&VtWZY^hm_X£)Y\Tj\¢Xsm[^j
hi_ülZagsmlhi_P£ 3fZ )vXW³njc*bhm[^q[qXaZj^T4hi_ülZagsmlhi_P£fZ )vtW
njð[Tsis¢Xj+WZ£üWZhm_ [qXWd[6[qPTY^T4hmj6_Xa_XTTvò[a = [
siaZ_X£gTYsiWZ£gj§XWZjbVXY\Tlhiag¢Pj^smn;Y^TVìagYH[Tv;
CöT)_XaI*[¢PY^_ [^aö[qPT)Y^T£gY^Tj^j\hiag_Xjóhi_ülgagsÆlhi_X£­fZ ösiWZ£gj	;KrxaZ]VtWdY^hi_P£[^qXT)vtWdhismnV¬aI*çTYldWZY\héWd[^hiag_
]&avXTs*bhm[^q>[^qXTDwzSb{>Y\T£gY\Tj\j^hiaZ_D¢Xj\hi_X£&qXhm£gq4cÂY^TA`¢XT_Xfn>vtW½[Wc*xT = _Xv>ag¢P[bcÂY^aZ] W-9XsiTáf6[qtW½[
[qPTY^T&j^aZ]T+£üWZhm_Xj[a9¬T+]WZvXT&Wd[&¤RQÍ ¢XV [aD¡$QÍ  WZj[qPT;DwzSb{ Y^T£gY^Tj^j^hmag_ = [já9¬T°[^[TY;{M[





[qPT&Y\TjH[Y^hmf[^hiag_Î U ¤3§WZ_Xv hi_c¸WZf°[[qXhmjY^Tj\[Y\hif°[hiaZ_§hi]&VXsmnhm_X£;W4vXaI*b_N*MWdY^v j\siagVPhi_X£E*çThm£gqü[hi_P£
j^fqPT]&TDhmjðj\[Y\ag_X£gsÆnY\T\Tf°[Tv"; >agY^T f
Wd_¡9ìT siT
WdY^_XTv 9ünòsmaaJ?hm_X£ Wd[+VXsmaZ[j6[^a ¢X_XvXTY^j\[WZ_Xv [qXhmj
= _XvPhi_X£m;wo_ !hi£g¢XY\Te¥ WZ_Pv f*xT4VPsiaZ[[qXT;VìagsÆn_Pag]hiWZsijcÂagYzf)vtW
njðaZc@qXhi£gqöcÂY^TA`¢XT_XfnjA`¢tWZY\Tv
WZ_Xv WJ9Xj\agsi¢[T Y^T°[¢XY\_Xj&cÂaZY6[qXT ag_XT>WZ_Pv cÂag¢PYh*çTT	?`jóqXagY\h$`ag_Xj; {M[&[qXT ¤RQÍqXagY^h`ag_*çTDj\TTDW
j^qXWZY^VDvXTfsihi_PThi_ [qXT*çThi£Zq`[^j;çwo_)faZ_`[^YWZjH[
§ìWd[b[qPTsmag_X£gTY¥QÍ4qXagY\h$`ag_9¬aZ[^qD]&avXTsmj_XaI* j^qXaI*
W V¬TWJ?òWd[ð[^qXTDj\Tfag_Xv aZY6[qXhmY^v vtW
n3; wo_ fag]&VtWZY^hmj^ag_ò[^a[^qXT vtWZhisÆn*çThm£gqü[j&hi_ hm£g¢XY^Tj&Wd_Xv
¡[qXTE*çThm£gqü[jðfqtWd_X£gTv cÂY^aZ] j^smaI*bsmnövXTfW³nhm_X£[^a Wq¢P]Vt7Ìj^qtWdV¬Tv VXWd[^[^TY^_; ¢Xfq Y^Tj^¢XsÆ[j+WZY\T
faZ_Xj^hmj\[T_ü[á*bhÆ[qW;Y^TfT_`[sihÆ[TYWd[^¢XY^Tag_ ]6¢Xsm[^h7×c¸WZf[^agY@ldWZY\héWZ_PfT6]&avPTsij§j^TT+TJ;É£m;{ smh$`
WdvXTqT°[WZs;
.×d g ü34®§rxqXTY^_Xa³lT°[ðWZs&;.×Z g Z¡N4°§e0_P£gsiTóWZ_XvòTTL.H¤I030J0N4°§WZ]aZ_X£)aZ[^qXTY\j;qPT = _XvXhm_X£gjj^qXaI* W
= Y\j\[Uc¸WZf°[agYu*bhm[^qqXhi£Zq)VìTY^j\hijH[T_PfT+WZ_XvsmaI* lgagsiWd[hmsihm[onZ§m*bqXTY\T
WZjU[^qXT6j\TfaZ_Xvc¸WZf[^agY hmj@[^YWZ_Xj\hm[^agY\n
WZ_Xv qXhi£ZqXsmnlZagséW½[hismTJ; { jag_XT>VXY^TvXhif°[j&siag_X£ZTY+qXagY\h$`aZ_Xj§x[^qXT>j^qXagYH[[^TY\] c¸Wdf[aZYl9ìTfag]&TjósmTj\j





9ìT = sm[^TY^Tv ag¢P[lhéW;[qPTðq¢P]Vt7Ìj^qtWdV¬TvöVtW½[^[TY^_ aZcMDwzSb{/*xThi£gqü[^j;ðqXTcÑtTDPh9Xhismhm[onDaZcxDwzSb{
Y^T£gY^Tj^j\hiag_XjxWZsismaI*xTvó¢Xj0[aªWZffag]]&avtWd[T[^qXhij	;#wo_ó[qPT/_XTD[Mj^Tf[^hiag_e*çTB*bhmsisFWZvPvXY^Tj^jxj\ag]&T aZc¬[qXhmj
_Xaghmj^Thmj^j^¢PTjb[qXY\ag¢X£gq>j^TWZj^ag_XWZsWZv)\¢XjH[]&T_ü[1;










*bhm[^q¶ Uª ¶ R jWZ]&VXsmhi_X£cÂY^TA`¢XT_XfhmTj;fag¢Xsmv9¬TDlhmT	*çTv WZjó_XTjH[Tv ]&avPTsij	; k@j^hi_P£j\[WZ_XvtWZY\vY^T£gY^Tj^j\hiag_]T°[qXavXj*çT+f















hi_ [qPTój^fWZsiT&aZc ÃÅ© 9¬T°[*xTT_ ¤RQÍ WZ_Xv­¥QÍ  qXagY^h`ag_Pj;>DagY\Tóhm]VìagY\[WZ_ü[sÆng§[qXT&VtWZY^WZ]&T[TYyÎ U §*bqXhmfq/*xTY^T = DTvhi_ [qPTªvtWZhmsmn4vXWd[W+]avXTsij§Fhmj/_XaI*-Tj\[hm]óW½[TvDWZ_XvWZsisldWZsm¢XTj/WZY^Tj^hm£g_Xh = f
WZ_ü[^smn
vXhkºTY^T_ü[4cÂY\ag] ¤3oeT[
§UWd[;[qPT ¤­QÍ qXagY\h$`aZ_§/fag_Xj\hij\[^T_ü[*bhm[^q !hi£g¢XY\T¥X§u*xT _XaZ[^TVtWZY^WZ]T°[TY
TjH[hm]óWd[^Tj0fsmagj^T[^a¤3`wo_&fag_ü[^YWZjH[çcÂagY[^qXT/smag_X£gTY0qXagY^h`ag_c*çT _Xad[TldWZsi¢XTjWZY^ag¢P_Xv)¤3 f*bqXhifq&nhmTsmv
[qPTDq`¢X]&V j\qtWZVìTj;WdVXV¬TWZY^hm_X£ hi_ hi£Z¢XY^T<ft; wo_ faZ]VtWdY^hij\ag_ [a [qXT>vtWZhmsmn]&avXTsmj_Î R [WJ?dTjag_j^]WZsmsiTYçlZWdsi¢XTj;
¯ ,.°(%R%#% +* <ÿ
&%
wo_ [qXhmjj^Tf°[hmag_+*çT+TDPWZ]&hi_XTz*bqPT[qPTYÀ[qXT+T]&VXhmY^hifWZs = _XvXhi_P£gjY^TV¬agYH[Tvöj\a>c¸WZYÀWdY^TðY^aJ9X¢Xj\[À[^aDW½[
siTWZj\[[*ça>hij^j\¢XTj[^qtWd[:*xT+hm£g_XagY\Tv j^a4c¸WZY	;ðqXTj\Thmj^j^¢PTjWZY^T.z¤4/[qPT&VPY^Tj\T_XfTóaZcçj^TWZj^aZ_tWZsihÆ[onhm_
qXhm£gqt7ÌcÂY\TA`¢XT_Xfn = _tWZ_XfhéWZs#Y\T[^¢XY^_XjWZ_Xv¡.¼34/[qXT+Vìagj^j\h$9XhmsihÆ[onDadcxsmag_X£ ]T]aZY\nD]avXTsmsihm_X£[^qXY^ag¢P£gq
cÂYWdf[hmag_tWZs¬hi_ü[T£gYW½[hiaZ_";#{-j^¢m9Pj^Tf°[hmag_DhmjvXTlZaZ[TvD[^aTWZfqDadc![^qXTÀhij^j\¢XTj	;
[¸ · ½KO0QHE\xp±F EÌtJ9@ONPçU0QHEoZL
wo_ü[Y^W)7ovtWdhismn j^TWZj^aZ_tWZsðVtWd[\[TY^_Xj hi_ = _XWZ_XfhiWZs6]WZY?dT[^jqXW³lZT¡9ìTT_ç*bhmvXTsÆn vXaf¢P]T_`[^Tv hi_ [qPT










j^TWZj^aZ_tWZsºVXWd[^[^TY^_PjçcÂY^aZ] Y\T[^¢XY^_XjçVXY^hmagY0[a = [^[hm_X£[^qXT siWZ£ªjH[Y\¢Xf[^¢XY^Tj;ç|U_XT ]W
nð[qXTY^TcÂaZY^T@*çag_XvXTY
*bqXT°[qXTY>aZ_XTfag¢Psivÿhi]&VXY\a¦lZTDwzSb{ Y^T£gY^Tj^j^hmag_Xj4hm_`lZagsmlhm_X£òhi_ü[Y^W)7ovXWZhisÆn vtWd[W9ünÿfag_Xj\hivXTY^hi_P£
j^TWZj^aZ_tWZsUWdv)\¢Xj\[^]T_ü[4VXY^hmagY+[a = [^[hm_X£òW DwzS@{U V¬aZsmn_Xag]&héWZs&; |U_XT)fag¢Xsiv WZffag]]&avtWd[T [qPT





qXag¢PY^smn)V¬TWJ?`jhm_[qXT+séWd£4j\[Y\¢Xf[^¢XY^T-;qPTY^T°cÂagY^T+ag_PT&fWZ_ [WJ?dT_Î  ..&û³§ Ì ³#4§ 7  ¤3§11§-¥ä4°§Wd_XvfT_ü[TY+[qPT<KçT[W Vìagsmn_Xag]&héWdsij6W½[&[^qXT qXag¢XY\smn séWZ£gj§çh&;ÒT-; ûi³ ý .&û³ Â Ì ³'4  ¤¦ 7 cÂagY 7  ¤J§111	§®-¥mqXhmj6*xag¢Psiv>_XaZ[89ìTUlgTYHn>WZVXVìT
WZsmhi_X£P§PqXaI*çTlgTY§ìWZjbag_XT*çag¢XsmvDhm_ülgagsÆlgTÀWd[bsmT
WZjH[8¥N2ðVtWZYWd]T°[TY\j§P[^a












WZs!WZY\£g¢X]&T_ü[j [^qtWd[ j^¢XVXVìagYH[Uj^TWZj^aZ_tWZsisÆnDWZv)\¢XjH[hi_P£ó[qXTªvtWd[WVXY^hmagY@[^a = [\[hi_P£
WDwzSb{Y\T£gY\Tj^j\hiag_ò]&avXTs¼§#WZ_Xv[^qXagj\T4WZY^£Z¢X]T_ü[jðWZY\T;j^VìTsmsiTvag¢P[ªhi_vXT°[WZhmsçhm_5 Wd_Xj^T_ Wd_Xv




VtWd[\[TY^_Xj	;çCöTvXT_XaZ[TL9ünPÍ ± £µ² [qPTYW1*'Y^T£gY^Tj^j^aZY^j§ WZ_Xv ´Í ± £g² [qXT WZv\¢Xj\[^Tv ag_XTj;sC TqXW³lZT
faZ_Xj^hmvXTY\TvD[*çaWZsm[^TY^_XWd[hÆlgTj^fqPT]&TjbcÂagYY^T]a³lhi_X£ð[^qXTÀV¬TY^hiavXhmfVtWd[^[^TY\_Xj;0qXT = Y^jH[@fag_Xj\hijH[jbaZc
j^¢9P[Y^WZf[^hi_X£ qXag¢PY^smnD]&T
WZ_Xjadcçj A`¢tWZY^TvöY\T[^¢XY^_Xj§h;ÉTJ; ° ´Í ± £g²S ® ¢£ ³ R Y ° ´Í ± £µ²S ® ¢£ ³ R 7BérÏ ± ® ² §*bqXTY\T 5 .Ð~d4
hijU[^qXT+qXag¢XY[^a*bqPhifq [qXTÑ~ S Ï aJ9Xj^TY\ldWd[hmag_9¬Tsiag_P£gjÀWZ_Xv­érÏóhmjU[qXT+]&T
WZ_ aZc ° Í ± £µ²S ® ¢£ ³ R cÂagYqXag¢PY5 ;+qXTj\Tfag_Xv j\fqXT]&T&hijÀj^smhi£gqü[sÆn)]&agY\Tð£gT_XTYWZs0WdjhÆ[WZvXvXjW vtW
nN7oaZc7×[qXT7*çTT?TkºTf[§!_tWd]Tsmn
° ´Í ± £µ²S ® ¢£ ³ R Y ° Í ± £µ²S ® ¢£ ³ R 7cérÏ ± ® ²#  ± S² §*bqXTY\TÒÅ.|  4+hij+[qXTDvtW
n aZc [qXT*xTT? adcvtW
n¡ &Wd_Xv[érÏ  ;hmj






´¨ ± ©b£ s ²ST©b S «Á-t© Â¡Ãut © q t© .'\ U&¢£ v 4	. ° ´^ S S ® ¢£ v ³ R vé Ï ± ® ²  ± S² 4 ÂvÐ/tS©
*bqXhmfqDfWZ_<9ìTÀY^T*bY^hm[\[T_DWdj
´¨ ± ©b£ s ²ST©b S Á t© Â¡Ã t© q t© .'\ U&¢£ v 4 ° ´^ S S ® ¢£ vX³ R Â þ R ú SmÂvÐ tS© .¸¡;m¤I4
*bqXTY^T þ R ú S Y\TVXY\Tj\T_ü[j/Wðj^T[@aZc!j^TWZj^aZ_tWZsvX¢P]]&hiTj§Xh&;ÒT-;jú S Y .'ú S §Ò  ¤3§111§®¥34*bhÆ[qú S  ¤hmcÌÒ ÒV.#  4/WZ_PvL`TY\a4aZ[qPTY *bhmj^T-;Àhi_tWdsismnZ§t[qXT6VXWZYWZ]&T[^TY\j þ R WZY^TªfaT	i&fhmT_ü[jhm]VXsmhifhm[sÆnóvPT = _XTv9`n[qPTY\TséW½[hiaZ_Xj^qXhmVTq U .&\ U&¢£ 4é Ï ± ® ²  ± S² Y þ R ú S Rrxag]VXWZY^hm_X£ TA`¢tWd[^hiag_Xje.¼¡t;m¤4WZ_Pv.×d;m¤4 nhiTsivXjÀ[qPTY^Tj^¢XsÆ[U[qXWd[hi_)VXY^hm_XfhmVXsiTag_XTðfag¢Xsiv)Y^¢X_WóY\T£gY\Tj^j\hiag_L*bhÆ[qj\T
WZj\ag_tWZs#vP¢X]]&hiTjUWZ_PvYW1*vXWd[W[^a
TjH[hm]óWd[^Tq t© .&\ U&¢£ 4§ºhm_Xj\[^T
WZvadcWZv)\¢XjH[hi_P£;jA`¢tWZY\TvY^T°[¢XY\_Xj = Y^jH[ÀWZ_XvTj\[^hi]Wd[T[qXTðVìagsmn_XaZ]hiWZs





qXT cÂaZY^]WZsFWZY^£Z¢X]T_ü[jxhm_H5 Wd_Xj^T_ WZ_Xv PWdY^£gT_`[.H¤I0J0g¡N40WZ_Xv hm]j@.H¤1030g¡N4®§WdY^T@9XWZj^Tv4ag_ó[qPT/c¸WZf°[

















WZj\Tj+[qXT>WZv\¢Xj\[^TvPN R j&WZY^T4sma*çTY+fag]VXWZY^Tv [^a[qXT4fagY^Y\Tj^Vìag_XvPhi_X£¢X_tWZv\¢Xj\[^Tv
DwzSb{ Y\T£gY\Tj\j^hiaZ_Xj; p/aZ[^T>[^qtWd[óhi_ _Xag_XTDaZcU[qPT)f
Wdj^Tj;WZ_ün TDVXsihmfhm[&VìT_tWdsm[on*xWZj;hi_ü[^Y^avX¢XfTv







TJ;É£m;R{ _XvPTY^j\T_ WZ_PvKxagsmsiTY\j^smTl¡.H¤1032ü¥34 cÂagYcÂ¢XY\[^qXTYvXhij\f¢Xj\j^hiaZ_ag_ö[^qXhij]óW½[^[TY;5/aI*çTlZTY§0]&agY^T
faZ]VXsmhifWd[TvÿWZv)\¢XjH[]&T_ü[ ]&avXTsij;]W
n Wdsij^aòvPTcn [^qXTVX¢XY\V¬agj\T aZcVtWZY^j\hi]&ag_ün3; wo_ W vPhk¬TY^T_ü[
faZ_`[^TD[










[qPTðWZ£g£gY\T£üW½[hiaZ_VXY^afTj^j	;wÌ[ÀWdVXV¬TWZY^j/cÂY^ag]'ag¢XY = _XvXhi_P£gj [qXWd[U[qPT6VXY^Tj^T_XfT&aZc0j^TWZj^aZ_tWZsijhmj _Xad[
WZ_ a39XjH[WZfsiT[að[^qXTWZVXVXsmhif
W½[hiaZ_;aZc#DwzS@{U>]&avPTsijç[a+qXhi£Zqt7ÌcÂY\TA`¢XT_Pfn = _tWd_XfhiWZsvtWd[W;




ldWZY^hmag¢Xj@siag_P£-7o]&T]&agY\nGÀ{ yr65 ]&avPTsijy.&KxWZhismsihiTd§rKxagsmsiTY\j^smTl>WZ_XvDh$?ä?ZTsij\T_ .H¤10303MN4®§KxaZsisiTY^smj^siT°l
WZ_Xv&>h$?ä?ZTsij^T_<.H¤I030JMN4°§üyba39Xhm_Xj^aZ_.H¤I0J0P¤44®§gWZ_Pv&smag_X£-7Ì]T]aZY\nvXhmj^fY^T[^TM[hm]Tj\[^afqtWdj\[hmfMlgagsiWd[hmsihÆ[on







jWd]TÀagY\vXTY@WZjo~ R  U .¼Wdj]~ã ä4°§XWZ_XvDW&j\V¬Tf[Y\¢X] ù .åV4x[qXWd[bhijbaZcR[qXTjWd]TagY\vXTY@WZjå  R  .¼Wdjå ã  N4cÂagY    t ftdGqünj^TsmjçT°[çWZs;r.¼Z g ü)9r4#vXhij\f¢Xj\j[^qXT/_PaZ[hmag_+aZc  b&æ$& b2&&ç$#%&& Â#%ç *bqXT_ó[qPT
DwzSb{4Y^T£gY^Tj^j^hmag_ hi]&VXsihmTv_9`n4Wª[hi]&TUj\TY^hmTjVXY\afTj\jbcÂaZYM[qXTsma* cÂY\TA`¢XT_Pfn vtWd[WðhijWZ£Z£gY^T£üWd[Tv
[aUnhmTsiv+WÀ>wzS@{U+VXY\TvXhmf[^hiag_6]&avXTs&;#hm_m?Za_.¼Z g g¡N4RY^TVìagYH[j#Y\TlgTY^j\T/T_X£ghi_PTTY\hi_X£Y\Tj\¢Xsm[^j#cÂagY[hm]T
j^TY^hmTjbVXY^afTj^j\TjB*bhÆ[q siaZ_X£ð]T]aZY\n3;0tagYTDPWZ]VPsiTZ§Pfag_Xj\hivXTY^hm_X£&WZ_ {Uy@w.H¤g§Évr4xVXY\afTj\j
.H¤8v\ U&¢£ 4  .H¤ Ã \ U&¢£ 4è S SU&¢£ «Ð S SU&¢£ .¸¡;ÜJ4
g
siTWZvXjM[^a&[^qXTcÂagsisma*bhm_X£+DwzSb{4Y^T£gY^Tj^j\hiag_
ze.Wè STVU S 1 ÐS ® ¢£ S ± ® U&²¢£ §é~   N4  êÊ ë ¯mË .
ëÊ
®¯mË
þ ®Âì ± £g²ë  ® 4è S ë ¢£ S ± ë U&²¢£ .¸¡;Ð¡34
*bqXTY^T þ Ë  ¤3§ þ ® îí ® ..XÒ Â ~d4 ý .Ð~ Â ¤I4µ Ã 4§ í ®  ÿ .XÒ Â ~d4 ý . ÿ .XÒd4 ÿ .~ Â ¤4 4§ ì ± £µ²Æ ¬ Æ³ ¯mË.ï ± £µ²³ Ã Æ  ³ WZ_Xv
ï ± £µ²³  ¤ÿ .WÒ Â ¤I4 ð ÿ .H¤ Â Ò Â ¶ Â 7 4ÿ .H¤ Â ¶ Â 7 4  ÿ .Ò Â 7 Â ¤4ÿ . 7 Â ¤4 ñ 
qXhmj j\hi]&VXsiT TDPWZ]VPsiT-j^qXaI*bj [qtW½[ [^qXT Y^TlZTY\j^TT_X£ghm_XTTY^TvDwzSb{'Y\T£gY\Tj\j^hiaZ_.hm]VXsmhiTjÿW














qXTD_XaZ[hmag_ aZcsiaZ_X£ö]&T]&agYHng§*bqPT_ÿWZVPVXsihmTv [aölZagséW½[hismhm[on hi_ülgagsÆlgTjóVXY\afTj^j\Tj;j\¢XfqÿWZj ´¨ ± £µ²S SU §
° ^ S SU&¢£ ³ R §x1 ^ S SU&¢£ 1 §´ ± £g²S SU aZY °6587 ó9<; ³ S SU wo_ [qXT>fag_ü[^TD[óadcÀDwzSb{òY^T£gY^Tj^j^hmag_Xjh*xT>_XTTv
[aòqPhi£gqXsmhi£gqü[;W cÂT	*.hi]&V¬agYH[WZ_ü[óVXY^agVìTYH[hmTj;hiY\j\[§/{/_XvXTY\j^T_KWZ_PvKçagsismTY^j\siT°l .z¤I030ü¥J4°§B5 WZYHlgTn
.H¤103032N4®§8KxagsismTY\j^siT°l WZ_XvCöY^hi£Zq`[L.×Z Z P¤4°§bWd]ag_P£aZ[qPTY^j§/j\qXaI*.[^qtWd[;[^qXTsmag£jA`¢tWdY^Tv Y\T[¢PY^_Xj§













WZj\¢XY^Tj ´¨ ± £µ²S SU WZ_Xv ´ ± £g²S SU hi_ülZagsmlZT
j^¢P]jbaZcêV.Òd4xVXY^afTj^j\Tj a³lZTY@W = _Xhm[^Thi_ü[TY\ldWZs*çTªWdsij^aðqXW³lZT[^qXTÀVXY^aZV¬TY\[on4[qXWd[
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.H¤8\]4  è STVU Sa þ Ë Â þ U qH.&\ U&¢£ 4.z¤uv\ U&¢£ 4  è S SU&¢£ ÂvÐS .¸¡; ¥N4
*bhm[^q [qPT;jWZ]&TócÂY^WZf[^hiag_tWdsvPhk¬TY^T_Xfhm_X£agVìTY^Wd[aZYªhi_ülZagsmlZTv";qXhmjªcÂT
W½[¢XY\T;hijYWd[^qXTYhi_ü[TY^TjH[hm_X£
cÂagY4[qPTWZ_tWdsmnj^hmj>adcðsiag_P£ ]&T]&agYHn hi_KDwzS@{U Y\T£gY\Tj^j\hiag_Pj; U Ë { j\j^¢X]&hi_X£ [qXWd[<*çT fWZ_*bY\hm[^TqH.'\ U&¢£ 4.z¤v\ U&¢£ 4  WZj>.H¤8v\]4  ´q.'\ U&¢£ 4*çTfWZ_)Wdsij^a+fag_Xj^hmvXTYM[^qXTWZsm[^TY\_tWd[hÆlgTUcÂagY\]6¢XsiWd[hmag_
.z¤8v\4  è STVU S" þ Ë Â þ U .z¤uv\]4  ´qE.&\ U&¢£ 4øè S SU&¢£ ÂÐS .¸¡; fJ4
*bqXhmfqWZVPVXsihmTj)[^qXTòcÂYWZf°[hiaZ_tWZsªvPhk¬TY^T_Xfhm_X£ agVìTYW½[agY[^a [^qXT DwzSb{ V¬agsÆn_Xag]&héWZs&; UU wo_-[qPT
T]&VXhmY^hifWZsWZVPVXsihmf
Wd[^hiag_*çT/*bhismsfag_Xj\hivXTYfWZj^Tj.¼¡t; f34+WZ_Xv .¼¡; f34®§M_tWZ]&TsÆn*xT<*bhisisfag_Xj\hivXTY[qPT
cÂagsmsiaI*bhi_X£ªsiag_X£ð]&T]&agYHn;j^VìTfh = fWd[hmag_Xj
.H¤8\]4  ´¨ ± ©b£s²ST©b S  Á-t© Â¡Ãut© .H¤8v\]4  q t .&\ U&¢£}v 4 ° ^ SU&¢£ v ³ R ÂvÐ/t©bS .¸¡; M34.H¤8\]4  ´¨ ± ©b£s²ST©b S  Á-,© Â¡Ãu,© .H¤8v\]4  q , .'\4 ´¨ ± £s²S SU ÂvÐ/,©bS .¸¡;Ü¥J4.H¤8\]4  ´¨ ± ©b£ s ²ST©b S  Á ô © Â¡Ã ô© .H¤8v\]4  q ô .&\ U&¢£ v 4=1 ^ S SU&¢£wv 1 ÂÐ ô©PS .¸¡; 234.H¤8\]4  ´¨ ± ©b£ s ²ST©b S  Á @ © Â¡Ã @ © Ã @ © .H¤8v\]4  q @ .'\]4 ´ ± £ s ²S SU ÂvÐ @ ©PS .¸¡; 034
|9ülhmag¢Xj\smng§>[qXT TjH[hm]óWd[^hiag_ [qPTagYHn cÂagY !w DwzSb{ ]&avPTsij hmj§Wdj _Xad[Tvo9¬T°cÂagY^Td§)_XaZ[ ngT°[
TjH[WJ9Psihij\qXTv;wovXT
WdsismnZ§g*xTH*çag¢Xsmv smh$?dTó[a TjH[hm]óWd[^T Ò Wd_Xvò[qXT>DwzSb{òVìagsmn_Xag]&héWdsVXWZYWZ]&T[^TY\j
j^hm]6¢XsÆ[WZ_XTag¢Xj\smn3;bC TVPY^afTTvXTv qXaI*çTlZTY§thm_ó[*çaðj\[TVXj§tTj\[^hi]Wd[hm_X£XÒ = Y\j\[bWZ_Pv;[qXT_4VXY^afTTvXhm_X£
*bhm[^q4[qXTÀTjH[hm]óWd[^hiag_4adc![^qXTÀV¬agsÆn_Xag]&héWZsìVtWZY^WZ]T°[TY^j_XTD[;
{%ù ß»¦ÇÜ·ÚÛµ\Ë®¹¼¶¦Õ×µÊ³Ö














VtWZY^WZ]&T[TY6*xTÀ¢Xj\TvmÒ   Ò¡ü¥-¥+fag]&VX¢P[^TvH*bhm[^q WlGÀT*xT	?ZT7!agYH[TY@5@¢XvtWZf(?4Tj\[hm]óW½[agYxWZVXVXsmhiTv;[^a´¨ ± £µ²ST©b S 
qXT = Y^jH[cA`¢XTjH[hiaZ_­*xTóWZvXvXY\Tj\j6hijqXaI* [qXTvXhk¬TY\T_ü[6]&avXTsmjÀ[^qtWd[ªf
WZVP[^¢XY^Tsiag_P£D]&T]&agY\nc¸WdY^TJ;
rxag]&VtWZY\hi_X£M[^qXTY^Tj^¢XsÆ[jhi_À!WJ9XsiTj¥*bhÆ[q[qXaZj^T0aZcW-9XsiT¥¤*çTçj\TTcÂagY[qPT¢P_Xfag_Pj\[Y^WZhi_PTvÀVtWZY^WZ]T°[TY





n siWZ£)]&avPTs×§b*bqXhifqòvPTóc¸WZf[^ahijªWZ_hm_ = _XhÆ[T&séWZ£D]avXTsj^hm_XfTóhm[hi_ülgagsÆlgTjªcÂYWZf°[hmag_tWZs
vXhkºTY^T_Pfhi_P£X§*çT4fsmT
WZY\smn j^TTó[qPT;WZvPldWZ_ü[WZ£gT;aZcw]avXTsijWd[ðWZsms9X¢P[ª[^qXTcÂaZ¢XY>*çTT	? qXagY\h$`ag_Xj;


































TjH[hm]óWd[^Tj0hij[^qtWd[ç_XThÆ[qXTY[^qXT/hm_ü[TY\fTVP[. Áa© 4_PagY[^qXT@j^siaZV¬T>. ÃÅ© 4#qtW
lZT/[qPT/j^WZ]T@hi_ü[^TY^VPY^T[Wd[hmag_§*bqXhmfq ]WJ?ZTjvXTðc¸WZf°[a [qXTh*çThi£Zq`[^hi_X£ j\fqXT]&T;WZ_Pvöhm]VXsmhiTvVXY^TvXhif°[hmag_cÂaZY^]6¢XsiWólgTY\nvXhk¬TY\T_ü[1;
CöT/_Xad[Tb[qtWd[¤Î R hmj]ª¢Xfq;siaI*çTYçWd[0[qXT/j^qXaZY\[çqXagY^h`ag_+cÂagYvtWZhmsmn6Y\T
WZsmh$`Tv+lgagsiWd[hmsihm[onJ;!qPT/fag_ülgTY\j^Thij/[qXT+f



















WZ_ = _Xv W>£Zaav ¢Xj^T&hi_WZ_ün T]&VXhmY^hifWZs
hi_ülZTj\[^hi£üW½[hiaZ_+[^qtWd[çhi_ülgaZsmlgTjçvXWd[WÀjWZ]&VXsmTvWd[vXhk¬TY\T_ü[çcÂY\TA`¢XT_XfhmTj;çhm]VPsihifhm[onZ§ZY^aJ9X¢Xj\[^_XTj\j§tWd_Xv
VtWZY\j^hm]ag_ün;WZY^T[qPY^TTÀaZc!hm[^j]óWdhi_ Wd[\[Y^h9X¢P[^Tj;
CöTY^TV¬agYH[j^T°lgTYWZs6j\¢XY^VPY^hij\hi_X£ = _XvXhm_X£gjY\T£üWZY\vXhi_P£ [qPTVXY^TvXhif°[WJ9PhisihÆ[on aZc *çTT?`sÆnK[aÿ]&ag_ü[qPsmn
Y^TWZsih`TvlZagséWd[^hismhm[onDhi_ö[^qXT ]WZY ?ZT[;4hmY^j\[§b*çT = _Xvö[^qtWd[vtWZhisÆnY^TWZsih`TvöVìaI*xTYªag¢P[^V¬TY\cÂagY\]j
vtWZhmsmn2Y\T
WZsmh$`Tv lgaZséWd[^hisihÆ[on2WZ_Xv [^qtWd[ vXWZhisÆnWZ_Xv hi_ü[^YW)7ÌvtWZhisÆn2WJ9Xj\agsi¢[T Y\T[^¢XY^_Xj aZ¢P[VìTYHcÂagY^]
Y^Tj^VìTf°[hmlZTsÆn;vtWZhmsmnWZ_Xv4hm_ü[YW7ovtWZhmsmn+j A¢XWZY^Tv>Y\T[^¢XY^_Xj	;0qXhijj\T[aZcRY\Tj^¢Psm[jj\¢X£g£gTj\[^jM[qtWd[WJ9Xj^aZsi¢P[^T
Y^T°[¢XY\_XjWZY^T6lZTYHn j^¢XffTj\j\cÂ¢XsWd[ÀfWZVP[^¢XY^hm_X£EÑt¢Xf°[¢tWd[^hiag_Pjhi_cÂ¢P[¢PY^TðY^T°[¢XY\_lZagséW½[hismhm[onZ§¬vXTj^VXhÆ[Tð[qPT
VXY\TvXag]&hi_XWZ_ü[/T]VPqtWZj^hmj/hm_>[^qXTsihm[^TY^Wd[¢XY\Tag_)j A`¢tWZY^TvY^T°[¢XY\_Xj;b{/sij^aP§m*xT = _XvD[^qtWd[/vtWZhmsmn;Y^WZ_X£gTj
WZY\T4TD[Y\T]&Tsmn £gaav cÂaZY^TfWZj\[^TY\j&adc@cÂ¢[¢XY\T;lgagsiWd[hmsihm[onWd_Xv WZY^T4ag_Psmnöj^Tfag_Xv [aY\T
WZsmh$`TvòV¬aI*çTY	;





séWd£;j^VìTfh = fWd[hmag_aZc[^qXTð]avXTs!hmj [aa;j^qPagY\[;wo_ WY^TsiWd[Tv = _XvXhm_X£X§]&avXTsmj@[^qtWd[hm_Xfsm¢XvXT6W-9¬ag¢[
fZ séWd£gjðaZc/vtWZhisÆn Y\T£gY\Tj\j^agY\jag¢[VìTY\cÂaZY^] [^qXagj^TH*bhÆ[q siag_P£gTYðagYðj\qXagYH[TY+siWZ£gj;òqPhijðfaZ_Xfsm¢Xj^hmag_




















° ¤ ³ { smh$`
WdvXTq§>Å;m§D;hKxY^WZ_XvP[ WZ_Pv ;zz;ðSUhmT9ìagsiv§L.×Z g g34°§ ¬üy@WZ_X£ZT79XWZj^Tv Tj\[hm]óW½[hiaZ_aZc
j\[^afqtWdj\[hmfUlgagsiWd[hmsihÆ[on]&avXTsmj(¬X§
	  Â.!Ì#%.!$& §fZ¥§¤³ J¥ü¥7¤³ J0P¤3;
°  ³ { _XvPTY^j\T_§ü;dWZ_Xv;JKçagsismTY^j\siT°l .H¤I0J0ü¥34°§¶«5/T°[TY^ag£gT_XTaZ¢Xj#wo_PcÂagY\]óW½[hiaZ_{/Y^Y\hmldWZsijRWZ_Pvðy@T°[¢XY\_n0agséW½[hismhm[on6S n_XWZ]hmfj0k/_Xfa¦lZTY\hi_X£ð[qPTÀaZ_X£+y@¢P_4hi_4qXhm£gqt7ÌcÂY\TA`¢XT_Xfn;y@T°[¢XY\_Xj(¬X§	  Â.!Ü
#%.!$& §fZ§0ü¥3fI7¤³ g 3ft;
° ¡ ³ { _XvPTY^j\T_§D;óWd_Xv ;lKxaZsisiTY^j\siTl .H¤I030J2N4°§P«\{/_Xj *çTY\hi_X£ [qXTKt?ZTVP[hmfj eTj§[WZ_XvtWZY\vn0agséW½[hismhm[onðDavPTsijxSUacY^a³lhivXT { ff¢XYW½[TÀtagY^Tf
WZjH[j"¬X§ 4ø& Â.!$W#d.!|®#d&æ2#d& §¡30P§232Nf70g Nft;
° ¥ ³ { _XvPTY^j\T_§;Æ§;aKxagsmsiTY\j^smTlì§¤;Vz;SUhmT9ìagsiv)WZ_Xv+;WJ9ünj_.×Z Z P¤4°§¥«\qXT+SUhijH[Y\h$9X¢P[^hiag_DaZc
eµDPfqXWZ_X£gTy/W½[Tn0agsiWd[hmsihm[on¬X§	  .!}®& #d(!$y\!$W#Y#d(!22#W!$W#d §03MP§m¥ü7Xf3fd;
° f ³ { _XvPTY^j\T_§4;Æ§4;zKçagsismTY^j\siT°l¬§ó¤;:z;6SUhmT9ìagsivWZ_Xv b;ðWJ9ünj«.¼Z g g¡34°§É«^DavPTsihm_X£ Wd_Xv
tagY^Tf
WZjH[hi_P£+y@TWZsih`TvHn0agsiWd[hmsihÆ[onÙ¬P§ |®&W Â#d(! §a.ÂcÂaZY\[qPfag]&hi_X£N4;
° M ³ { _XvPTY^j\T_§ ; Gh;Æ§ KxagsmsiTY\j^smTlì§;ÿWZ_Pv ¤;÷z; SUhiT9ìagsmv§ .¼Z g ü34®§î« WZY^WZ]&T[Y\hif8Wd_Xv
p/ag_PVtWZYWd]T°[Y^hmfLn0agséWd[^hismhm[on DT
WZj\¢XY^T]T_ü[
§¬ hi_ j; ;B5 WZ_Pj^T_-Wd_Xvóec;@{ hÆ[ 7zPWZqtWZsmhéW[.ÂTvXj	; 4®§
5 WZ_Pvm9¬aa3?aZc#!hi_tWZ_PfhéWdsefag_Pag]T°[Y\hifj;t{/]jH[TY^vtWZ]>0p/aZY\[qd75/aZsiséWd_Xv§`cÂagY\[^qXfag]&hi_P£m;
° ¥ ³ { _XvPTY^j\T_§À; Gh;Æ§:KxagsmsiTY^j^smTlì§U;@WZ_XvKp>;/DTvXvtWZqXh¼§l.×Z Z g¡N4É«rxagY\Y^Tf[hm_X£ [^qXTöe0Y\Y^agY\j {
p/aZ[^T ag_ n0aZséWd[^hisihÆ[ontagY^Tf
WZjH[;e#ldWZsi¢XWd[hmag_vKMWZj\Tv aZ_Ä5@hi£gqt7otY^TA`¢XT_Xfn SW½[W WZ_Xv y@TWZsih`Tv
n0agséW½[hismhm[^hiTj§6¬SUhij\f¢Xj\j^hmag_WZVìTY/rxwzyb{UpU|z;
° 2 ³ { _XvPY^TaZ¢§Ze;½WZ_Xve;-GÀqünj^Tsij§.×d g üZWN4®§u«XC qXT_vXa! Z¢X]VSUhk¬¢Xj\hiag_Xj{/VXVXY\aIDhm]óWd[^T0y@T°[¢XY\_Xja
p/ag_PVtWZYWd]T°[Y^hmf;RTj\[_Y^afTvX¢XY\Tj_KMWZj^Tv ag_ Y^hmfT>ybhi£ghmvXhm[onöWZ_Xv SUhij\fY\T[T_XTj\j(¬X§]C aZY?hm_
VXY^aZ£gY^Tj^j;
° 0 ³ { _XvPY^TaZ¢§&e8;WZ_Pve;>GÀqünj^Tsij.¼Z g ü)9r4°§T«^ybagsmsihi_P£ jWZ]&VXsmT lZagséW½[hismhm[on TjH[hm]óWd[^agY^j j\ag]&T
_XT	*[qXTagY^T°[hifWZs×§j\hi]6¢XsiWd[hmag_ WZ_XvöT]&VXhiY\hifWZs#Y^Tj^¢XsÆ[j"¬"	 Ù Â.!$#|i#%&!$.'%|®#d
y\!$W#YW#d §FZ P§t¡§F¡3Mg¡)7o¡ü¥JM;
° ¤³  ³ KMWZhmsisihmTZ§óyá;É;m§ ;lKxagsmsiTY^j^smTlWZ_Xv 5>;&|z;&Dh$?ä?dTsij\T_ .H¤I030JMN4°§ «^tY^WZf[^hiag_tWdsismn hm_`[^T£gY^Wd[Tv
£gT_PTYWdsih$`Tv4Wd¢P[agY\T£gY\Tj\j^hmlZTfag_PvXhm[^hiag_tWds¬qXT°[TY^agj ?ZTvXWZj\[^hifhÆ[on¬&	  Â.!Ì'|®&W #d §P¥-¥X§
¡)7z¡Z ;
J2
° ¤g¤ ³ KMWZY\_XvXagYXkÅ7op/hiTsij\T_§@|z;MWd_Xv p>;qXTVXqXWZY^vw.×d g P¤4®§«\p/ag_t7GWd¢Xj^j\héWZ_ |UY\_Xj\[^Thi_?ck/qXsmT_ä9ìTf(?379tWZj\Tv ]avXTsijUWd_Xvj^ag]&T6aZc[^qXThmYU¢Xj\Tjhi_ = _tWZ_XfhéWZsRTfag_Xag]&hifjh.|*bhÆ[qvXhmj^f¢Pj^j^hmag_r4®§(	 Ù Â.!*)4&+Z$!yd!$#YW#d(!¶2#d&Z §FTY^hmTjuK §rMg¡P§º¤IMü¥7z-¥X¤3;
° ¤¦ ³ KMWZY\_XvXagYXkÅ7op/hiTsij\T_§&|z;WZ_Xvp>;ªqXTVPqtWZY^v .×Z g gZWN4°§T«\e0fag_Xag]&T[^Y^hmf WZ_XWZsmnj^hmj aZc4Y^TWZsih`Tv
lgagsiWd[hmsihÆ[on)Wd_Xv hm[jÀ¢Xj\T+hi_ TjH[hi]Wd[^hi_X£4jH[afqtWZj\[^hifðlgaZséWd[^hisihÆ[on>]avXTsmj(¬X§,	  Â.!]*)4&$Z$!
y\!$W#YW#d(!
¶2#d&Z §ìTY^hiTjuK §MJ¥X§ìJfZ¡)7H-2g ;
° ¤³¡ ³ KMWZY\_XvXagYXkÅ7op/hiTsij\T_§º|z;ºWZ_Pv p>;ºqXTVPqtWZY^v¡.¼Z g ü-94«^ejH[hi]Wd[^hi_X£lA`¢tWZvXY^Wd[hmfldWZY^hiWd[hmag_>¢Xj^hm_X£
Y^TWZsihmj^Tv;ldWZY\héWZ_PfT­¬-	  .!}/.0. #d&('1|®&W #d §¬¤¦¥§¥äfZ¥7¥`¥Z¥t;
° ¤1¥ ³ KMWZY\_XvXagYXkÅ7op/hiTsij\T_§ |z;óWZ_Xvp>;4qXTVPqtWZY^vè.¼Z g üdf14«RaI*xTY ldWZY\héWd[^hiag_ *bhm[^qj\[afqtWZjH[hmf
lgagsiWd[hmsihÆ[on&WZ_Xvz\¢X]VPj(¬&SUhij\f¢Xj\j^hiaZ_>VXWZV¬TY§Fp@¢i&Tsiv)rxagsmsiT£ZTJ;
° ¤f ³ KMWZY\_XvXagYXkÅ7op/hiTsij\T_§|z;4WZ_Pv.pá; qXTVXqtWZY\v .¼Z g g¡34 «5/aI* WZff¢XYW½[T-hij [^qXT WZj\n]&VP[ad[hif
WZVXVXY\a1DPhm]óW½[hiaZ_[^a [qXTxvXhijH[Y^h9X¢P[^hiag_aZcFY^TWZsihmj^TvªlgagsiWd[hmsihÆ[on8aR¬>hi_ªSz;qC»;32c;Z{ _PvXY^T*bj§4 ;3RaI*xTsis×§
;0yb¢X¢Xv WZ_Xv5 ;x`[af(?«.¸Tv; 4®§ '&4W# 6Þ(!$#d!$.'  7R& b&&+R 8|®&W Â#d:9r­'&<;=
Ì&%2>) Â# Â?R -@u®A|*)4&B& dç §trMWZ]z9XY\hivX£gTÀk@_XhmlZTY\j^hm[onH0Y\Tj\j§.ÂcÂagYH[qXfag]&hi_X£ä4;
° ¤IM ³ KxagsmsiTY\j^smTlì§+;E.z¤I0323MN4®§ «GÀT_XTY^WZsih`Tv { ¢P[^agY^T£gY^Tj^j\hmlgTÿrxag_XvXhÆ[hiaZ_tWZsh5/T°[TY^agj ?ZTvXWZj\[^hifhÆ[on¬X§
	 Ù Â.!Ì|®&W #d §P¡P¤g§F¡g g¥7z¡üZ¥t;
° ¤¦¥ ³ KxagsmsiTY\j^smTlì§0;m§xyá;e_X£ZsiT>WZ_Xv Sz;p/Tsij\ag_ .z¤I030J¥N4°§L«\{UyMr65=DavXTsij§hi_ y:;0e_X£gsiT Wd_Xv Sz;
Df
FWZvPvXT_­.¸TvXj; 4°§C !$.'0B2EDU!|®& Â#d §n0aZs;¥P§Fe0smj^T°lhmTY@fhiT_XfT-;
° ¤I2 ³ KxagsmsiTY\j^smTlì§ü;PWd_Xv& ;NC Y\hi£gqü[.×Z Z P¤4°§Ì«5@hi£gqd7ÌcÂY^T	A`¢XT_Xf°n&vtWd[W§cÂY\TA`¢XT_Pfn;vPag]óWdhi_+hi_PcÂTY^T_XfTd§
WZ_Xv4lgaZséWd[^hisihÆ[on+cÂagY^Tf
WZjH[hi_P£¬X§ |&æ2#d&ó|®#dÑ!$.'Fy\!$W#Y#d §r2Z¡P§rfJ03M7Mg üd;
° ¤I0 ³ KxY^ThivP[§G ;Æ§p>;!rMWd[^aWZ_Xv;RvXT;hi]W.H¤I030J2N4m«^|_[qXTvXT[^Tf°[hiaZ_òWZ_XvTj\[^hi]Wd[hmag_öadcsiag_P£
]T]aZY\nhi_ j\[^afqtWdj\[hmflgagsiWd[hmsihm[on¬X§	 Ù Â.!Ì|®&W Â#d §2g¡P§t¡g3f7z¡-¥N2;
° Z  ³ rxqXTY\_Xa³lì§;Æ§GÀWZsisiWZ_ü[
§{>;0yá;Æ§6Gqünj^Tsmj§xe8;0Wd_Xv WZ¢PfqXT_§GÀTagY^£gT.¼Z g g¡N4®§L«\{ sÆ[TY\_tWd[^hmlgT
DavXTsmjMcÂagY@[af(?HY^hmfTS n_tWZ]&hifj(¬X§
	  Â.!Ì|®& Â#d §º¤Z¤IMP§FgJf7H3fZ¥t;
° ¤ ³ rxag]ª[^TZ§;ºWZ_Pv e8;ºy@T_tWZ¢XsÆ[h.z¤I03032N4®§¥«^ag_P£ DT]&agYHnrxag_ü[^hi_`¢Xag¢Xj hi]&TðDavXTsmj(¬X§H	 Ù Â.!!|®& Â#d §2Z¡P§FJ0P¤7z¡üZ¡t;
° g ³ SW
lhmvXhéWd_;Wd_Xv yá;I ;rMWdY^Y^aZsis¤.H¤I032g¥34°§Þ«XnWZY^hiWZ_XfTðt¢X_Xf[^hiag_e0jH[hm]óWd[^hiag_¬X§H	  Â.!o*)4&
®& Â#d(!$yd!$#YW#d(!x22#W!$W#d §2ü§¤³ ü¥J07¤³ 30¤3;
J0
° Z¡ ³ SUqXY\n]&Tj§L;/.H¤I0g¥¤4°§KJ #YW #LB­	&('NM-!2ç<OQP bB<Y&®XVRÜ Â®SÐ!$W#d !$.'TW#%®!$#d §5/agsmvXT_d7zSW
ng§XPWZ_DFY^WZ_Xfhij^fam;
° -¥ ³ SUhi_X£P§?Uµ;Æ§XWZ_Pv>r@;C»; ;rGYWd_X£gTY.H¤I0J03MN4°§w«DavXTsmhi_X£án0agséW½[hismhm[onhRTY\j^hijH[T_XfTÀaZcVìTf¢XséWd[^hmlZT
y@T°[¢XY\_Xj0{ p/T* {/VXVXY^agWZfq8¬X§	  .!}|®&W Â#d §t¥Z¡P§º¤I2Nf7z¤ft;
° 3f ³ SUhi_X£P§Uµ;Æ§r@;ÅC»;V GYWZ_X£ZTYUWd_Xv yá;º¤;¬e0_P£gsiT.z¤I030g¡34°§«\{siaZ_X£ó]&T]&agY\n>VXY\agVìTY\[on)aZc0j\[^af(?
]óWdY?ZT°[bY^T°[¢XY\_Xj Wd_Xv>W&_XT* ]&avPTsij"¬X§W	  Â.!}®!. #% Â#d(!W#%.!$& §º¤g§2Z¡)7¤³ JM;
° JM ³ e_X£gsiTd§y:;Ò¤;.H¤I032g34°§«\{/¢P[agY\T£gY\Tj\j^hmlZT4rxag_PvXhm[^hiag_tWds5/T[^TY\agj^fTvtWZjH[hmfhm[on*bhÆ[qejH[hi]Wd[^TjÀaZc
[qXTnWZY\héWZ_PfTaZck/_XhÆ[Tv2hm_X£gvXag] wo_ÑFWd[^hiag_¬X§ |®&W #d(! §fZ P§032g¥7¤³ Z 32;
° g¥ ³ e_X£gsiTd§`yá;Ò¤;ZWZ_XveGh;äGÀWZsmsiac.¼Z g g¡34°§«\{ >¢Xsm[^hiVXsmTMwo_XvXhmf
Wd[^agYDavXTsPcÂaZYgn0agséWd[^hismhm[onk/j\hi_X£Àwo_ü[Y^W
SWZhisÆnSWd[W$¬P§XSUhij\f¢Xj\j^hmag_/!WZVìTY@p|ek Wd_Xv>k/_XhÆlgTY\j^hÆ[XW+vXhhmY^T_`TJ;
° J2 ³ e_X£gsiTd§byá;Ò¤;çWZ_Xv[Gc;çTTv.H¤103030N4®§Î«\{ag_P£-7zyb¢X_ÿWZ_Pv qXagYH[ 7oy@¢X_ÿrxag]Vìag_XT_ü[>DavXTs@aZc
[af(?ybT[^¢XY^_+n0agséWd[^hismhm[on¬X§ºhm_yá;Ò¤;e_X£gsmT+WZ_Xv5á;"C qXhm[^T<.¸TvPj; 4%Y #%4	&dç$ "!$#d[Z Y !$i­! #%Z!$.'-Ü b&(!#%ç&\]Ü&%2>) # Â¥#% C   Y  #%æ$&"^%; 	 ;!_Þ "!$ç& §|BDcÂagY\vök@_XhmlZTY\j^hm[onY^Tj\j;
° J0 ³ t¢X_X£X§3C»;32c; 5á;`WZ_XvSz;Ò{>;N5/j\hiTq/.H¤1030P¤4x«\e0]&VXhmY^hifWZsP{/_tWZsÆnj\hijaZc¬wo]&VXsihmTvzn0agsiWd[hmsihm[onìR[^af(?`j§Kxag_XvPj/Wd_XvDrx¢XY^Y\T_XfhiTj"¬;SUhmj^f¢Pj^j^hmag_WZVìTY§Ft¢mA`¢tWófqXaaZsaZcgKç¢Xj^hm_XTj\j§ìSU¢m?ZTk/_PhmlgTY^j\hm[on3;
° ¡g  ³ GWdsiséWd_`[§{y;/yá;Æ§ðr@; 7o;@5/j\¢§6WZ_Pv WZ¢PfqXT_§cGh;y.H¤I0J030N4°§m«^k@j^hm_X£ÿSWZhmsmn y@WZ_X£gTòSW½[W [^a
rMWZsih9XYW½[Tn0agséW½[hismhm[on;SUhk¬¢Xj^hmag_Xj@WZ_Xv eµD[Y^WZf[/[qXTðtagYX*MWdY^vwo_ü[T£gYW½[Tvn0aZséWd[^hisihÆ[on¬X§ |&æ2#d&!|®#dL!$.'1yd!$#YW#d §r2J¥X§mMP¤¦¥7Mg¡P¤3;
° ¡P¤ ³ GÀqünj^Tsij§Fe8;Æ§r;ìWZ_ü[W)7zrxséWZY^WðWZ_XvDyá;mnWZs?½WZ_Xa³l.¼Z g üZW34°§«HqXTY\ThmjbW&ybhij ?37oY^T°[¢XY\_DRYWdvXTaJk
Wdc[TYbWZsis¼§6¬ W³ldWZhmséWJ9PsiTUW½[
qü[^[^V FJF)***:;ÒVìTY\j^ag_XWZs;ÒWZ_XvXTY^j\ag_";É¢XfsiW;ÒTvX¢rFdVìTvPY^am;ÉjWZ_ü[W)7ofséWZY^WNFt;
° ¡ü ³ GÀqünj^Tsij§e;m§ b; PWd_`[W)7HrxsiWZYW WZ_Xv yá;[nWZs$?½WZ_Pa¦l .¼Z g ü)9r4°§ «\qXT DwzSb{ [ag¢Xfqº




° ¡g¡ ³ GÀhmYWZhÆ[hmj§gj;Æ§d;`2a3?ZaZj`?½WWZ_Xvyá;`ThmVX¢Xj@.×Z Z g N4°§Ü«^[Wd[^hiag_XWZY\nª{Uyr65ÿ]&avXTsijvXTV¬T_XvXT_PfT
j\[^Y^¢Xf°[¢XY\TWd_XvrxT_ü[YWds!hm]hÆ[xqXTagY^T]¬P§ ®&W Â#d-@)4& ÂZ §º¤IMP§F¡)7zg§td g g 
° ¡J¥ ³ GÀY^WZ_X£gTY§xr@;qC»;I ;B.H¤I0JM30N4°§çwo_ülgTjH[hm£üWd[hm_X£ rMWZ¢XjWds/ybTsiWd[hmag_Xjc9ün efag_Pag]T°[Y\hifDDavXTsmjWd_Xv
rxY^agj\j/V¬Tf[^YWZsRDT°[qXavXj§ |®&W Â#d(! §X¡ü¥§¥üJ2)7¥g¡32;
¡g 
° ¡Nf ³ GÀY\TT_XTZ§mC»;r5á;P.×Z Z g N4°§ ®&W#d'.! Z2#Y §ttag¢XYH[q>ev";m§rY\T_ü[hmfT>5 WZsms;




° ¡ü¥ ³ 5 WZYHlgT°ng§½{y;Ðr@;d.H¤I030J2N4Þ«^ag_X£@>T]&agY\nhm_[afqtWZjH[hmfgn0agséWd[^hismhm[ong§¬Mhm_c ;72À_Phi£gqü[WZ_PvªÅ;½PWd[fqPTsis.¸TvXj; 4 Ì b&(!W#%çed.Ð!$W#* #%Z#%f#%.!$#W!9!$ gDi&< §rKç¢P[^[^TY *çagYH[qt75/Thm_XT]WZ_X_º§ì|@DcÂagY\v";
° ¡32 ³  Z¢XvX£gTd§ Gc;Æ§C»;Ðe; GÀY\hi+[qº§y:;Ür@;5/hisms×§Å5>;º¢P[?dTVìagqXsWZ_Pv;÷7zr@;TT.z¤I032Nf34 @)4&Xh)4& ÂZm!$.'
P] (!W#d&|®&W #d §XTfag_Xv)e0vPhm[hmag_§? ZqXag_C hisiT°nHag_Xj	;
° ¡30 ³ DTYH[ag_º§yá; r@;L.z¤I032g N4®§+¬`|U_ Tj\[^hi]Wd[hm_X£ [^qXT TDPVìTf°[Tv.Y\T[¢PY^_ ag_ [^qXT ]WZY?dT[{/_
TDVXsmagYWd[^agY\nóhi_ülgTj\[^hi£üWd[^hiag_¬X§W	  .!}'#%.!$#W!|®#d §2P§X¡üZ¡)7o¡3MP¤3;
° ¥ü  ³ p/Tsij^aZ_§XSz; K@;XWd_Xv>r@; z;FrMWda.H¤I030g34°§}«xwo_XTA`¢tWdsihm[on4rxag_XjH[YWdhi_ü[jMhm_;[qXTUk/_XhÆlZWdY^héW½[TG{UyMr65
DavXTs¬:	  Â.!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